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FOR THE GAS INDUSTRY, 
INDUSTRIAL PLANTS, 
AND HOMES 


If you have a gas regulation problem, bring it to RELIANCE... 
from high pressures to low pressures regardless of differentials 
and volumetric requirements ... RELIANCE Regulators 
provide constant balance through precision gas regulation. 
The Gas Industry derives many advantages of standardization 
The interchangeability of RELIANCE Regulator, Valve and 
Filter equipment resulting from standardization means a smaller 
and more flexible inventory of parts to meet varying 

load demands and applications. Bulletins are available on 


For longer life, superior performance, greater ll types of RELIANCE REGULATORS 


dependability, lower maintenance and economy... 
you can rely on RELIANCE REGULATORS 


AMERICAN RELIANCE 


Soe we OS : Ge 62 tS Le, OB. ma REGULATOR DIVISION 


INCORPORATED (ESTABLISHED 1836) ALHAMBRA, CALIFORNIA 





MULTI-PURPOSE 
PRESSURE REDUCING 


GAS REGULATOR 


The Fisher Type 99 is truly a multi-purpose regulator—its versatility 
makes it adaptable to hundreds of applications now requiring an 
assortment of several types of regulators. It's as handy and useful as 
an extra vest pocket. | 
Because of its unexcelled performance and wide range of application, 
it is the ideal regulator to always have in stock. 


For complete details, write for Fisher Bulletin P-99B. 


FEATURES 
@ Factory pre-set spring provides powerful lock-off iron, steel and bronze bodies for inlet pressures up 


action. to 250 PSI. 


® Large, effective area of main diaphragm in com- ® Composition valve disc or O-Ring inner valve con- 
bination with relay pilot assures trouble-free struction assures tight shut-off on zero flow and 
accuracy. excellent regulation from no flow to maximum 


® 2” threaded or flanged inlet and ovtlet. Hi-tensile capacity, 
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TYPE 99HF 


2° 125 LB. OR 250 LB 
FLANGED IRON OR 150 
LB. OR 300 LB. FLANGED 
STEEL BODY 


. TYPE 99F 
HAS LOW PRESSURE PILOT 


COMPA Marshalltown, a 


BETTER GAS PRESSURE CONTROL 
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GD Thermal Thinkin 


The big news is regulation 


UST keeping abreast of the news developments in the gas industry 
these days, without even trying to keep ahead of them, is a major 
undertaking. So many things are happening simultaneously on so many 
fronts; and the temptation is great to long a little for the good old days 
when the business not only held a lot less opportunity, but also a lot 
fewer headaches. When a 1000-mile, 20-in. pipeline, for example, was 
one of the modern wonders of the world. 

What this all points up, of course, is clear: Gas is big news, like it or 
not, any “public relations” policy that seeks to suppress this news is not 
only anachronistic—it's dead as a dodo. 

Regulation is the biggest news today, with Washington the focal 
point. Consider, for example, the report of the cabinet committee on 
fuels, which is yet to be released, but is presumed to be of considerable 
importance; the several bills to amend the Natural Gas Act, both those 
favorable to producers and to the pipeline industry, and those which 
would impose even greater restrictions upon operations; the Kuykendall 
recommendations to Congress, wherein the FPC chairman asked for 19 
new powers; the Heselton bill to set up safety regulations over the gas 
industry, which has grown whiskers through several sessions; the Presi- 
dent's superhighway proposal, which may cost utilities tens of millions 
of dollars; the import problem as exemplified in the Northern Natural 
case; the legal wrangles developing in the Skelly-Lone Star hearings. 

Actually, these are only a few of the many newsworthy events taking 
place throughout the nation today. The important point is that there's 
not a one of them that isn’t loaded with propaganda dynamite. The 
always-dependable Columnist Tom Stokes and others of his “liberal” 
stripe can, and do, make dripping copy out of any one they select, any 
day in the week. Just how much of this stuff do the people believe? 

Ben Fairless of United States Steel provided a clue in a recent address 
before the Public Relations Society. While congratulating the members 
of this relatively new profession for the manner in which they have 
elevated business in the eyes of the public over the past 20 years, from 
a point where it was viewed as the lowest form of human life, he 
nevertheless finds considerable cause for concern in the present state of 
public opinion. Citing a poll of manual and white collar workers, made 
several months previously, he pointed with considerable satisfaction to 
the stature of business leaders as seen through the eyes of those polled; 
but one finding disturbs him greatly: 

“When asked which group of leaders had done the most to protect 
freedom of the individual in this country, the overwhelming majority 
of these industrial workers gave the credit entirely to government 
officials.” 

Commented Mr. Fairless: 

“If they had been asked who had done the most to protect our system 
of free competitive enterprise, I have no doubt that they would have 
been almost unanimous in saying that business leaders were responsible 
for that; but obviously, they seem to think that economic freedom and 
individual liberty are two entirely different things—that it is possible 
to surrender one and still retain the other.” 

Would these same persons believe it is possible to take away what 
economic freedom the gas industry now enjoys and still retain individual 
liberty? Obviously they would, and even more emphatically than in the 
case of presently non-regulated enterprise. Arguments for yet tighter 
controls have a ring of truth, no matter how specious they may be, for 
they are presented to minds that have been conditioned to ask only, 
“Why not regulate?” We may have come a long way from the early 
days of the New Deal, but there are still many who cannot see a parallel 
in wartime OPA and rationing and peacetime super-regulation of cer- 
tain industries—who cannot distinguish between anti-trust regulation 
and Socialism. They must someday ask, “Why regulate?” but until they 
do, all industries will have a lot of fence mending to do. 


WILLIAM W. CLARK 
Editorial Director 
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* WIDER APPLICATION— inches water to 150 psi controlled 


pressure—means less different types to stock and service. 


* GREATER CAPACITY—balanced valve construction passes 
114,000 CFH at 100 psi to ounces—replaces larger costlier 
regulators to reduce cost of whole installation. 


_ 
* PROVEN PERFORMANCE — straight line control from WA P 
minimum to maximum flow. Stable operation on quick a = 
changing loads, or with on-and-off controls. Fast low | [A] VN UY, Of7 
lock-up on zero flow. 


* SIMPLER CONSTRUCTION — no intricate parts or delicate MANUFACTURING COMPANY 


adjustments. All wearing parts easily replaced. Regulator or 
pilot can be serviced without disturbing the other. 








* 
EASIER INSTALLATION — compact design requires little 
space for installation in any position. Just place in line and Bulletin 1100 with complete information 
make one connection from regulator to outlet line. sent on request. 
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Pacific Northwest takes its case to the SEC 


In late February, Pacific was scheduled to file a registration statement with the securities 
commission, indicating that financing hurdles have been cleared. The El Paso and Westcoast 
plications for cooperative pipeline ventures will be filed with the Federal Power Commission ig 
late March or early April, according to present plans. 


Hoppers bulging with amendatory legislation 


Not one but several bills to change the Natural Gas Act to free producers from regulation 
were introduced in the House last month. One legislator would go a step further and write the 
“fair field price” rate method into the law. But some consumer states are just as determined » 
stick the industry with depreciated original cost; assuming that the producers will continue to be 
regulated, these legislators would extend this principle to cover rate basing methods for produc. 
ers as well as producing pipeline companies. 


Cabinet committee still sitting on its fuels report 


At presstime, there was still no word from the President's committee as to when its fuel 
study would be released. Insiders obviously feel this is an important document, undoubtedly moge 
consequential than the scholarly but not-too-conclusive Paley report of a few years back. Evidence 
of this lies in the fact that not only did FPC Chairman Kuykendall defer giving Congress his 
views on producer — pending release of the report, but the sponsors of amendatory bills 


also tried to stall ugtil it is published. In their case, however, the suspense must have proved too 
great. 


Old issues raised in Northern Natural hearings 


Northern Natural wants to import gas from the Trans-Canada line at the Manitoba border, 
but considerable consumer opposition has developed. The price of 3012 cents is meeting resist 
ance. Present customers don't want to help pay the bill for expansion. Coalmen and railroad men 
are fighting importation, as usual; and the argument used in the Pacific Northwest case to the effec 
that Canada might at any time shut off the flow is being cited. But Northern is intrigued with 
the idea of obtaining sources in opposite directions from its system similar to the arrangement 
proposed in the Northwest. Besides, the company would pick up a trillion feet of reserves, giv- 
ing it a total in excess of 10 trillion, enough for 30 years. And 373 communities would be te 


ceiving gas from the Omaha firm. \ 


Milwaukee Gas to be “investigated”’ 


The Wisconsin PSC has ordered a probe of Milwaukee Gas Light Co. upon a complaint of 
Colonial Tanning ©o., that the utility had served 30-day notice of intention to discontinue gas 
service until further notice. Colonial is an interruptible customer; however, the PSC thought 
there was “good cause” for making the investigation. About 50 other interruptible customers 
were served similar notices. President Dudley B. W. Brown explained that it was simply a mat- 
ter of the supply line being unable to meet heavy winter demand; but PSC Chairman Durfee was 
quoted as charging that Phillips Petroleum Co., producer supplying the pipeline system of Mich 
igan-Wisconsin Pipe Line Co., which brings the gas to Milwaukee, had threatened to shut of 
natural gas to Wisconsin as a reprisal against state officials who helped push through the Phillips 
decision. Phillips immediately termed the charge false. 


New piping standard is off the press 


A second edition (1954) of American Standards Installation of Gas Piping and Gas Appl 
ances in Buildings, Z21.30, in pocket size, has been published by the AGA Laboratories. Publ 
cation as an American Standard followed approval by the American Standards Association last 
Nov. 29. The text has been adopted by the National Fire Protection Association and the Ne 
tional Board of Fire Underwriters and is the same as that published in NFPA No. 54, 1954 and 


NBFU No. 54. 1954. 
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in current regulatory activity 


ECENTLY legislators and regula- 
R tory commissions have made sig- 
nificant progress in solving new prob- 
lems of balancing the interest of utility 
consumers and investors. The future of 
gas utilities will be affected by that 


progress. 
Federal legislation 


Meritorious legislation by Congress 
progressed two steps. Congress removed 
the costly and unnecessary duplicate 
federal and state regulation of local gas 
companies which receive interstate gas, 
and it relieved certificated gas com- 
panies from involuntary and incompat- 
ible common carrier obligations when 
the pipeline crossed government land. 

The Hinshaw amendment to the Nat- 
ural Gas Act became effective March 
27, 1954. For a local natural gas com- 
pany to qualify for exemption from fed- 
eral regulations, the gas must be re- 
ceived at the state line and ultimately 
consumed within that state; and the 
rates, service and facilities of that com- 
pany must be under state regulation. 

The Butler amendment to the Min- 
eral Leasing Act became effective Aug. 
12, 1953. The purpose of this legisla- 
tion Was tO permit gas Companies sub- 
ject to federal regulation under the Nat- 
ural Gas Act, or utilities subject to state 
regulation, to cross United States gov- 
ernment land without incurring the 
obligation to become a common carrier. 
A natural gas pipeline is designed and 
operated to provide a continuous fuel 
service to its customers and not for the 
purpose of providing transportation of 
gas owned by others. This legislation 
did not infringe upon the authority of 
the Secretary of the Interior to admin- 
ster the Public Lands involved or of 
the FPC to regulate the interstate nat- 
ural gas pipelines crossing these lands. 


Rate making 


The majority of states still adopt 
the original cost of gas properties less 
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‘regulatory and legislative trends 


Balancing of interests seen 





accrued depreciation as the rate base 
for rate making. In the present “fair- 
value states” reproduction cost esti- 
mates, or a combination of other meth- 
ods indicating current value of facilities 
devoted to the gas utility service, are 
employed as rate bases. 

The majority of regulatory commis- 
sions have cut the amount of requested 
working cash allowance to the extent 
that tax accruals made for future pay- 
ment offset the current need for work- 
ing cash. 

During the current inflationary peri- 
od, the terms “attrition” and “erosion” 
have been applied to describe the de- 
terioration in the realized rate of return 
resulting from additions and replace- 
ments at a higher cost-per-customer 
than the original cost of existing facil- 
ities. Several methods of measuring and 
allowing for this attrition have been 
employed. One commission projected 
the rate base forward for a six-month 
period and estimated the deficiency in 
return over an 18-month period. An- 
other commission has adopted the novel 
approach of assessing against the new 
customers, whose demands require the 
construction of high-cost plant, the ex- 
cess Over average original cost. 

One of the larger state commissions 
has compensated for the recognized de- 
clining trend in rate «' ‘eturn by mak- 
ing an additional aliowance in the rate 
of return to the basic rate of return 
found to be reasonable for the future. 
This was done so that the gas company 
could earn a fair return next year. 

One of the currently vital subjects 
is the rapid amortization of facilities, 
which is optional under recent federal 
income tax law. Two states recently 
joined the group of regulatory agencies 
that require that depreciation be ac- 
crued on the basis of normal service 
lives of property with the savings in 
taxes during the rapid amortization 
period placed in special accounts for 





use after amortization is completed. The 
FPC ruled that it must recognize the 
clear intent of Congress, which was not 
to forgive, but merely to postpone, the 
payment of federal income taxes, and 
that utility rates should not be lowered 
because of reduced income taxes paid 
in the five-year amortization period. 

The regulatory agencies have ap- 
proached a unanimity of opinion that 
charitable contributions by utilities 
should not be assessed against the rate 
payers. 

Most jurisdictions continue to allow 
the amortization of the cost to convert 
customer appliances from mnaufactured 
gas to mixed or natural gas. In addi- 
tion, the cost of abandoned manufac- 
tured gas facilities has been allowed to 
be amortized over a period of years, be- 
cause such items are excluded from the 
rate base. The subject of amortizing 
conversion costs is very much alive in 
New England with the recent delivery 
of natural gas to that region. 

With so many major increases in the 
rates Charged by interstate pipeline 
companies for natural gas delivered to 
local distributing companies, it has be- 
come important for the retailing com- 
panies to obtain compensating rates 
concurrently or suffer an unrecoverable 
loss. Twenty-four states have protected 
their local distributing companies by 
authorizing purchased - gas adjustment 
provisions in rate schedules, which 
change retail rates automatically to the 
extent of increases or decreases in the 
wholesale price paid for natural gas. 

The more than 4000 natural gas pro- 
ducers who are currently under rate 
regulation by the Federal Power Com- 
mission are concerned over whether a 
utility formula or a risk recognition 
formula will be employed. in January 
1955 the Federal Power Commission re- 





*Contributed comment on current de- 
velopments by an expert in the field, to 
be a frequent feature in GAS for 1955. 








ceived suggestions on principles and 
methods to be applied in the fixing of 
rates to be charged by independent pro- 
ducers for natural gas sold in interstate 
commerce. 

Suggestions submitted covered a wide 
range of proposals and there were dif- 
ferences of opinion as to how this mat- 
ter should be treated even among those 
representing similar interests. However, 
in a general way, the suggestions were 
in these categories: 

(1) the spokesmen for independent 
producers generally urged that the FPC 
accept the contracts made as a result of 
arm's length bargaining as fair and rea- 
sonable in themselves; 

(2) the pipeline company spokes- 
men differed considerably in their sug- 
gestions, one supporting the position of 
the independent producers, others advo- 
cating a modified fair field price pro- 
posal, another urging acceptance of 
present contracts made at arm's length 
except that favored nation and certain 
types of escalation should be barred, 
and still another suggesting that the 
FPC make a complete study of the mat- 
ter while awaiting Congressional action 
with the thought that if Congress 
doesn't clarify the matter the FPC then 
would be in a better position to deter- 
mine the proper method; 

(3) the distribution company repre- 
sentatives primarily advocated a modi- 
fication of the fair field-price formula 
for new contracts, with a freezing of the 
June 7, 1954 price on existing contracts 
except where the producer, in formal 
hearings, could show justification for an 
increase; 

(4) those speaking for the cities 
mainly advocated application of the 
utility original cost formula; 

(5) state commission spokesmen 
called for a thorough FPC investigation 
of the matter, with Wisconsin urging 
original cost. Most of those appearing, 
with the exception of the independent 
producer representatives, expressed de- 
termined opposition to favored nation 
and spiral-type escalation clauses. 


Regulatory delay 


During the recent period of incréas- 
ing wages and cost of materials the 
utilities have incurred great losses in 
revenue while waiting for the regula- 
tory agencies to grant rate relief. There 
is an inevitable delay in our rate mak- 
ing procedure, but the waiting of one 
or two years for justified rate relief is 
inexcusable. There is a noticeable tend- 
ency now in the state commissions to 
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reduce the delays in deciding rate cases. 
Commissioner Blackstock of the 
Province of Alberta, Canada, proposed 
the use of a “transitional loss allow- 
ance’ to compensate the utilities for 
the serious delays in rate case proceed- 
ings. The reactions of the various regu- 
latory commissions to this suggestion 
were not favorable. The approach that 
has been adopted is the practical one 
of streamlining rate case procedure in 
those jurisdictions where there is no 
Statutory provision for making prompt 
contingent rate increases subject to re- 
fund when final rates are fixed. Some 
commissions practice the service of ex- 
hibits sufficiently in advance of the 
hearing so that cross-examination can 
be completed without a long recess be- 
tween hearings. Another method has 
been to obtain agreement among the 
adversaries On major iterns such as orig- 
inal cost, accrued depreciation, materials 
and supplies, working cash, volume of 
gas used per meter under normal tem- 
perature conditions, number of active 
meters, the cost and volume of pur- 
chased gas and non-debatable operating 
expenses. There is seldom agreement 
on what constitutes a fair return, or on 
how the total rate increase should be 
assessed against the various classes of 
customers. A review of the cases reveals 
that an unreasonable delay during the 
past year was the exception. Most rate 
cases have been decided within six 
months after the filing of the applica- 
tion. In addition, the volume of cases 
has been lighter than for many years. 


Service 


A torrid issue currently is whether a 
utility commission has the right to con- 
dition a rate increase upon the improve- 
ment of service. Some commissions have 
penalized utilities by reduced rates 
when the service has been considered 
unsatisfactory. Some courts have re- 
versed the commissions. A Michigan 
court in reviewing a commission de- 
cision that granted one-half of a re- 
quested rate increase ruled that an ade- 
quate and non-confiscatory rate cannot 
be denied because of unsatisfactory serv- 
ice. The Florida supreme court rendered 
a consistent companion decision and 
ruled that rate making and regulation 
of service should be in separate pro- 
ceedings. 

Capital structure 


and securities 


The financial vitality of a gas com- 
pany is highly important in current 





times to enable it to attract Necessan 
capital on reasonable terms. Gas com, 
panies are in competition, with Other 
utilities and with non-regulated indus. 
try for the investors’ money, Capita 
structure affects cost of new capital 

The public utility financing task js 
emphasized by the fact that the amoun, 
of capital raised during the past 1] 
equaled almost one-half of all th 
money obtained by American ind 
from investors through new secu; 
issues during the period after Wor 
War II. 

According to the Secretary of Com. 
merce, one-fourth of the mMOney ip. 
vested in all industry in this nation 5 
invested in regulated industry, 

In considering the sale of stock sey. 
eral states have ruled that they have 
authority to require a sales price greater 
than the par value of the stock. How. 
ever, the North Carolina supreme cour 
decided in such a case that the commis. 
sion must hear evidence supporting the 
price, and must find that a sale above 
par is in the public interest. 

Some regulatory commissions have 
frowned upon the current tendency 
obtain new money by the issuance of 
debt securities which results in a large 
debt ratio in the capital structure, 

During 1954, the gas industry sold 
$1,390,000,000 in securities, including 
refunding issues. Debt securities «. 
counted for 94% of the total. 

Today a critical analysis of utility 
financing, as in the 1920's, is necessary 
to foster the financial strength of these 
essential service companies in the fu 
ture. Good credit, if once lost, is sd- 
dom regained. Loss of credit has two 
results. First, it will increase the cost 
of new money to the utility, and second, 
ic will gradually impair the quality of 
utility service. 

Twenty years ago we experienced a 
devastating business depression. At the 
same time, we witnessed the financial 
failure of railroads, which was attrib 
uted to unsound and heavy debt finane- 
ing. Enlightened regulatory comms 
sions today are cautioning about highet 
debt ratios and the declining equi 
components in capital structures of util 
ities. Yesterday's mistake should not be 
repeated, and the committee on Of 
porate finance of the NARUC has d& 
clared that: “A revival of sound finat 
cial practices is imperative, the more# 
because of the current inflationafy 
trend. Gains which appear to be real 
ized today from low interest rates 
tax savings may prove to be illusory. 
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technical trends 





Plastic “principles” 


The plastics industry, contemplating 
its phenomenal growth and expansion, 
is realizing that it must develop and pre- 
serve a business and technical integrity 
so as to merit and retain the confidence 
of its customers. Accordingly, it has 
written the following “statement of 
principles by the plastics industry’: 


1. Understand thoroughly the prop- 
erties and limitations of all plastic ma- 
terials handled by us; 

2. Apply the correct plastic materials 
to all industrial end uses, designing and 
engineering them for maximum value, 
performance and ‘safety; 

3. Use great care to select the correct 
plastic materials for all consumer items, 
designing and engineering them to ensure 
value, satisfaction, safety, and pleasure to 
all users; 

4. Sell plastic materials, and all indus- 
trial and consumer items made therefrom, 
on the merits of the materials, applica- 
tions and design, and free of extravagant, 
insupportable claims. 


The gas industry, which, as indicated 
by its answer to the questionnaire shown 
elsewhere in this issue, is in general 
contemplating the use of plastic pipe 
with expectation but caution, will sound 
ahearty “Amen” to these principles. 


Ocean vs. land production 


Oil and gas are now being actively 
produced in the Gulf of Mexico oft- 
shore area along the Texas and Louisi- 
ana coast, from 500 wells in quantities 
of approximately 47,000 bbl of oil and 
138 MMcf gas daily, with 44 gas wells 
shut in. The production shelf, an ex- 
tension of the on-shore low lying area, 
slopes gradually from about 600 fr 
above to 600 ft below sea level, before 
it drops rapidly to ocean depths. The 
land area of approximately 39,000 sq 
miles is a strip 20 to 90 miles wide ex- 
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tending from the Rio Grande to the 
Mississippi rivers and the correspond- 
ing submerged area would extend out- 
ward to a depth of about 160 fe. 

While there is, of course, much more 
experience with land drilling and pro- 
duction than with offshore operations, 
some approximate cost figures are de. 
veloping for the latter and the compari- 
sons are interesting. There are three 
general methods used for drilling off- 
shore wells—the small (or medium) 
platform with floating tender, the self- 
contained platform, and the mobile sub 
mersible barge. The first method has 
so far proved to be the most econom- 
ical and flexible, and therefore has been 
the most widely used; the latter meth- 
od, involving a barge which has legs 
than can be lowered to rest on the bot- 
tom for stable support, has so far nor 
been used at water depths greater than 
40 ft. 

The necessity for across-water trans- 
portation and communications makes 
offshore drilling unavoidably expensive. 
A protected shore base is required to 
provide office, living quarters, ware- 
house, equipment and oil storage, etc.: 
three power boats are also necessary, 
large enough (about 75 ft) to transport 
workmen and small supplies, one on 
standby at the rig, one in transit and 
one spare; a large work boat is also 
needed to carry heavy equipment, wa- 
ter, mud, etc., and tug boats are required 
at times; also there is need of radio and 
marine telephone communication. Be- 
cause of all this the investment for an 
offshore drilling ‘operation, including 
the land base. totals between $2 and $4 
million. of which only from $100,000 
to $400,000 is salvageable in case of a 
dry hole or other abandonment. 

The costs of drilling 11 000 fr dry 
holes offshore varies from $350,000 to 
$500.000, and completing producing 
wells varies from $400,000 to $650,000. 
Compared to this, a dry hole on the land 
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strip costs about $150,000, and a com- 
pleted well about $200,000. It can thus 
be seen that marine drilling and pro- 
duction are “blue chip” undertakings. 


For the immediate handling and stor- 
age of produced oil, three methods have 
been developed. One is to pass the oil 
through minimum separator equipment 
on the production platform, into a 
5000- to 10,000-bbl barge moored 
alongside. A second is to store the oil 
on the platform, with periodic pickup 
by barges or tanker. The third, and the 
most economical under favorable con- 
ditions (relatively close to shore, sub- 
stantial production, etc.), is to have 
minimum facilities on the platform and 
run the oil to shore by pipeline. Per 
barrel of oil, the offshore production 
costs vary from 50 to 80 cents, which 
is about double the production costs of 
land operations. 


Where gas and condensate are pro- 
duced they are separated on the plat- 
forrn or on an adjacent platform, and 
the gas dehydrated. The two products 
are then piped to shore. The avoidance 
of storage offshore makes this opera- 
tion reasonably economical and ap- 
proaching the costs of land production, 
but reliable comparison of cost does not 
seem to be available. 

When trying to visualize oftshore op- 
erations one always speculates on the 
effect of wind and waves, particularly 
when they are of hurricane proportions 
The equipment can be built to with- 
stand the fiercest storms but operations 
may have to be suspended and shut. 
downs are costly not only because of 
lost production but because, when drill- 
ing, costs go on at about 80% of oper- 
ating level. However, records over the 
past seven years show that hurricanes 
have been responsible for less than 1% 
loss of operating days, and “non-hurri- 
cane” weather has caused only about 
2.3% loss of operating time. ‘ 
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Gas Men Seek Improved Insulating Methods 


..- Help Develop Dresser Insulating Products 


Whenever utility men get together, corrosion almost always heads the list for 
discussion—how to best protect their company’s huge investment in underground : 
piping. Satisfied that insulated pipe effectively resists corrosion, they are natu- ! 
rally interested in talking over improved insulating methods, new insulating 
applications. 


Having pioneered the insulated pipe joint, over 50 years ago, Dresser can draw 
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on a reservoir of experience in corrosion protection to better serve the industry. 
Working closely with gas engineers and superintendents, Dresser Corrosion Lab- 
oratories have, since that time, developed many effective methods of insulating 


against corrosion. These have resulted in today’s wide variety of Dresser Insulating 






Products — each designed to meet a specific need in protecting pipe and pipe joints. 
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For Complete Details on How You Can Get More Effective, Economical 


Corrosion Protection, Send for Dresser Corrosion Control Catalog 
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At the first luncheon-symposium in Los 
Angeles last month were (from left) Rob- 
ert |. Moore, Southern California Gas Co.; 
Robert C. Moore, Standard Electric Time 
Co.; Donald W. Pendery, International 
Business Machines Corp.; J. Fred Ebdon 
ond Frank Chapman, CAS magazine. 


By J. FRED EBDON 
Managing Editor 








ODAY, many operating gas companies are at the cross- 
roads in the process of deciding whether to buy or rent 
digital high-speed computing equipment. So the discussion 
of personnel and organization matters with which they will 
be faced when they actually begin using this type of equip- 
ment is particularly timely now. 

Certainly, it is well known that computers will perform 
the bread-and-butter work in the solution of involved nu- 
merical problems very rapidly, but it is also well known that 
a human component is required to furnish the input in- 
formation. The formation of a staff in such a way as to pro- 
vide the unity of purpose and method required for the solu- 
tion of an engineering problem from perception to com- 
pletion is one of the major unknowns to be determined. 

How many men will be required to prepare, operate, and 
supervise the flow of engineering data and information 
through an electronic computer? Should a separate staff be 
assigned to such work or should several existing sections of 
the organization lend a portion of their personnel to the com- 
putation process? Just what, in the way of organizational re- 








Personnel and organizational 
requirements for engineering 
applications of digital computers 










adjustment, is involved when a company switches from con- 
ventional to electronic calculating methods? These, and many 
others, are the unknowns that flash through the minds of 
policy-level people cont-mplating the application of automa- 
tion techniques to a part of their engineering calculations. 
Perhaps the best guidance to the answers can be found in the 
opinions of some of the people in the gas industry who have 
experience and ideas related to the problems. 

GAS choose the symposium as the medium for the inter- 
change of ideas on personnel and organizational problems 
associated with the application of digital computing equip- 
ment. The ideas expressed by the panel members are their 
own and are given as their unselfish efforts to aid in the dis- 
semination of information gained through experience with 
digital computers or detailed studies into their utility and 
operation. They do not speak, necessarily, for their com- 
panies or for GAS—they do not speak as unquestionable ex- 
perts, but they do speak as persons interested in the proper 
and efficient application of modern methods to gas engineer- 
ing mathematics. 









Symposium on the use of digital computers in the gas industry 











To what extent are digital 
e computers currently being 
used in gas engineering, and what 
is their future potential in this 
field? 














The distribution group (John P. 
Clennon of Peoples Gas Light & Coke 
and. Robert I. Moore of Southern Cali- 
fornia Gas Co.) felt that the most obvi- 
ous application of high-speed comput- 


ing equipment in distribution engineer- 


ing is the analysis of gas flow in pipe 
networks.* These usually involve the 
determination of the most efficient 
method for improving a distribution 
plant by physical additions to meet the 
increasing demand for larger volume 
deliveries of gas and the elimination of 
low pressure areas. Practically, these ad- 
ditions might involve improvements in 
the form of high, intermediate, or util- 
ization pressure mains, or a combination 
thereof. It has been established that 
digital computers are capable of solving 
problems of this type by use of the 
Hardy Cross or some other method for 
the reduction and solution of a series 
of simultaneous, non-linear equations; 
however, Mr. Clennon believes that it is 
well to evaluate the high hourly costs of 
digital computer operation for prob- 
lems that perhaps could be solved more 
economically by using conventional 
methods. In making repeated calcula- 
tions required for the determination of 
the optimum modification necessary to 


°C AS, Auguet 1953, p. 27. 
GAS, February 1955, p. 45 
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produce predetermined results ip Di 
networks, electronic equipment seems 
to have no peer. 


Mr. Moore pointed out that the Proc. 
essing of pipe condition data is poten, 
tially the most valuable applicatiog o 
computers in distribution operations 
This would probably involve the recogd. 
ing of an identification code, | 
diameter, soil type with pertinent cop. 
rosion properties, and the installatiog 
date for each size of pipe on each work 
order. Appropriate storage space woul 
have to be provided for these data. The 
evaluation program would be based o9 
the rapid and accurate calculating abjl. 
ity of the computer, and would be de. 
signed to select the proper corrosion 
formula, which would, in turn, be based 
on the soil type and diameter, etc. Then, 
on the basis of pipe condition reports, 
the computer would calculate the re. 
placement date. Also, the computer 
could be programmed to supply totals, 
by sizes and years, of future replace. 
ment requirements. 

In carrying his proposed program 








EDITOR’S REPORT 


This first symposium on computers is 
one of a series on the subject to be con- 
ducted by the editors and published in 
GAS during 1955. The series was intro- 
duced by a general discussion of equip- 
ment and applications, published in the 
January issue (see “Digital Computers: 
Their Application to the Gas Industry's 
Engineering Problems,” by J. Fred 
Ebdon, starting on page 109). 


Five engineers, four from the gas in- 
dustry and one representative of a com- 
puter manufacturer, participated in this 
study. They were: 


Kenneth G. Ares, supervisor, com- 
puter section, El Paso (Texas) Natural 
Gas Co. (pipeliner); John P. Clennon, 
senior engineer, Peoples Gas Light & 
Coke Co., Chicago (distributor) ; Robert 
I. Moore, staff aide, engineering depart- 
ment, Southern California Gas Co., Los 
Angeles (distributor); W. F. Naeher, 
supervisor, methods and procedures de- 
partment, Transcontinental Gas Pipe 
Line Corp., Houston (pipeliner); Don- 


ald W. Pendery, field manager, applied 
science division, International Business 
Machines Corp., Los Angeles ( manufac- 
turer). 

Guests at Los Angeles luncheon-sym- 
posium: Frank Chapman, editor-mana- 
ger, GAS; J. Fred Ebdon, managing edi- 
tor, GAS; and Robert C. Moore, engi- 
neering consultant, Standard Electric 
Time Co., Springfield, Mass. (manufac- 
turer, analogue equipment. ) 

The symposium was conducted by 
correspondence and personal contact, and 
was rounded out by a luncheon meeting 
held in Los Angeles Jan. 28, at which 
Mr. Moore and Mr. Pendery were pres- 
ent. A special guest, Robert C. Moore, 
engineering consultant of Standard Elec- 
tric Time Co., Springfield, Mass., a manu- 
facturer of analogue computers, sat in. 
GAS was represented by the author and 
Frank Chapman, editor-manager. At this 
conference, answers to symposium ques- 
tions were analyzed and the questions 
themselves given further study in the 
light of these responses. 

Future conferences are scheduled for 
Chicago in March and Houston in May; 
and there will be others later in the year. 


While attendance must be limited to a 
convenient and “workable” number, it is 
not restricted to panel members alone, 
and anyone with a valid interest in the 
subject of computers is invited to put in 
his bid for a place. Requests should be 
addressed to the editors ot GAS. 

As a guide to the staff in planning fu- 
ture symposia, it would be helpful if 
readers would submit questions they 
might have pertinent to the subject. 

The whole-hearted cooperation of the 
panel members for the initial symposium 
was greatly appreciated. Considerable 
time was devoted willingly to the project, 
and the participants were eager to aid 
the staff in the dissemination of informa- 
tion about a subject that is relatively new 
to the gas industry. 

The next symposium will be devoted 
to the subject of how electronic comput- 
ers, both of the digital and analogue 
types, may be applied to network analysis 
and other engineering problems in gas 
distribution operation. The March meet- 
ing in Chicago will round out the con- 
sideration of the subject, so the prompt 
submission of topics and questions from 
readers of GAS is urged. 
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further, Mr. Mowe said: “Cost data 
could be introd: d, and the computer 
could calculate (' estimated cost of re- 
lacements, and such factors as present 
value, annual fixed costs, etc. The ma- 
chine could also be programmed to 
make accurate repair OF replacement de- 
cisions.” He fecls that the latter sen- 
rence is worthy of emphasis. 

A refinement to this pipe condition 
analysis would be the use of mark-sense 
cards that would make it possible for 

il marks applied to appropriate lo- 
cations on IBM-type cards to be read 
electronically and punched into other 
cards, which would be in-put to the ma- 
chine. The mark-sense cards could be 
prepared in the division office by the 
clerk or engineering assistant who re- 
views the pipe condition reports re- 
ceived from the field. 

Load studies and predictions seem to 
be another field in which digital com- 
puters could be advantageously used. 
Mr. Moore mentioned that as the prob- 
lem presents itself today, it is a manipu- 
lation of meter counts and load experi- 
ence information, and the amount of 
arithmetic involved in utilizing the 
source data that his company has cur- 
rently accumulated is relatively small, so 
the use of the electronic equipment for 
processing these data could not be jus- 
tified. “However, it should be recog- 
nized that all piping design done today, 
or the improved design that might be 
achieved using a digital computer, de- 
pends for its true value on the accuracy 
of load predictions,” he said, “and this 
fact emphasizes the need for improved 
methods of collecting load data.” 


Mr. Clennon suggests that computers 
might solve the sort of managerial prob- 
lems that are usually referred to the 
engineering department staff, such as 
those where masses of data must be 
processed in order to bring out hidden 
trends and concealed facts. Such data as 
workers’ performance, unit cost of serv- 
ice, use and maintenance of automotive 
fleets, material inventory, and service 
pipe records would fall in this category. 


Other distribution applications have 
been suggested and used. * No doubt, the 
distribution companies are just on the 
threshold of the development of new 
applications that will aid the engineer 
and free him from some of the routine 
associated with modern utility engineer- 
ing. 

Pipeline companies are evidently fur- 
ther along in the application of ma- 


"CAS, January 1065, p. 109. 
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chines to solve mass-mathematics elec- 
tronically. Mr. Ares is using this equip- 
ment for the solution of problems re- 
lated to design, construction, and oper- 
ations of a large transmission system. 
Specifically, some of the calculations be- 
ing accomplished rapidly and efficiently 
are: 


(1) Pipeline design. 

(2) Pipeline operation. 

(3) Compressor design. 

(4) Hydrocarbon process calculations. 

(5) Mass-spectrometric data reduc- 
tion. 

(6) Reduction of civil engineering 
survey notes. 

(7) Statistical and economic analysis. 


It should be pointed out that these are 
not projected uses: they are routine 
operational engineering applications 
where the equipment is producing the 
kind of results that are winning com- 
pany-wide approval. 


Mr. Naeher reported that his com- 
pany does many accounting operations 
on its digital computing equipment, but 
in addition the following engin®tering 
problems are currently being solved on 
an operational, rather than experimen- 
tal, basis: 


(1) Gas volume calculations. 

(2) Flow and line pack, using the 
Panhandle formula. 

(3) Line balance, involving conver- 
sion of pressure bases. 

(4) In-place gas reserves. 


In addition, he is concentrating on a 
study to develop the use of the elec- 
tronic machines on construction engi- 
neering problems which involve the 
amount of gas required to develop cer- 
tain horsepower based on the amount of 
gas needed in the market areas. Again, 
these are actual functional applications 
that have risen from the realm of ex- 
perimentation to take thet¢ place in the 
day-to-day activities of tie company’s 
engineering work. 

The computer manufacturer's views 
on the subject of applications were 
given by Mr. Pendery. He related that 
in addition to the applications men- 
tioned by the other panel members, har- 
monic analysis and correlation analysis 
were being done in the gas industry 
with the high-speed methods. In addi- 
tion, he believes that many problems 
well suited to automatic computing can 
be found in the production phase, such 
as reservoir analysis, and in the opera- 
tion phase, such as scheduling.* 


*CAS, January 1955, p. 113. 
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How many persons, having 
what type of qualifications 
and duties, are being used directly 
or indirectly in computer oper- 
ations? 














This question applies to the people 
being used for computer operations in 
the particular companies represented by 
the individual panel members. John 
Clennon presented the unique plan his 
company has formulated for training 
personnel in the theory and operation 
of digital computers, set up in conjunc- 
tion with the Armour Research Founda- 
tion. A total of 30 employees from the 
supervisory level, representing all divi- 
sions, have been given the course during 
the last two years. The engineering de- 
partment sent to the training school 
four men who represented a cross sec- 
tion of the engineering department's 
functions. “It is believed that two of 
the four men from the engigeering de- 
partment could supply all the necessary 
information and data for computations 
from a computer,” Mr. Clennon said. 

In Mr. Ares company, the persons 
who are directly connected with the op- 
eration of computing equipment are 
those assigned to a computer section. At 








John Clennon of Peoples Gas 
suggests that computers might 
solve the sort of managerial 
problems that are usually re- 
ferred to the engineering de- 
partment stoff. 
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© Symposium - continued 


the present time, this complement con- 
sists of four people, two mathematici- 
ans, one computer operator, and one key 
punch operator. The number of people 
indirectly concerned is rather indefinite 
because several of the engineers within 
the company from time to time plan 
and lay out problems for the computer; 
and, in some cases, they lend their serv- 
ices for programming specific problems. 

In the setup with which Mr. Naeher 
works, engineering problems, as well as 
other problems, are first brought to the 





attention of the methods department. 
The three members of this segment of 
the company analyze the problem and 
make any needed tests to evolve the 
proper solution to it. This work might 
include programming, wiring, operat- 
ing the machine, etc., in conjunction 
with the tests and investigation of the 
problem's properties. After the conclu- 
sions have been reached and the meth- 
ods approved, the tabulating depart- 
ment (with five trained tabulating op- 
erators) is responsible for scheduling 
the work and carrying out the computa- 
tions. 
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Should supervisory person- 
e nel be enlisted from within 
the gas company or from the out- 
side? Is it best practice to take 
computer -trained personnel and 
teach them the gas business or to 
take experienced gas people and 
teach them to use digital com- 
puters? 











All of the panel, except Mr. Ares, 
expressed the opinion that supervisory- 
level personnel, experienced in the com- 
pany'’s over-all operations, should be 
drawn from the company. This group 
indicated that one of the main obstacles 
to be overcome when automatic com- 
puting equipment is being installed is 
knowing what problems can be solved, 
how they can best be solved from the 
company's point of view, and what data 
are available or where to go to get re- 
quired data. Further, they feel that per- 
sonnel who are familiar with the gas 
business when the computing program 
is started are in a much better position 
to recognize potential applications. 








Mr. Naeher reports that his 
company (Transcontinental) is 
studying the use of electronic 
machines on construction engi- 
neering problems. 


They all made the point that gas com- 
panies have engineers who are perfect- 
ly capable of learning the computer 
techniques in a minimum of time, and 
most, if not all, of the computer manu- 
facturers offer training facilities. 


Mr. Ares expressed another view on 
this subject: “In my opinion, the super- 
visory personnel of a computer group 
should be enlisted from the ranks of 
those trained in the programming and 
operation of digital computers. I think 
that these people should start to work 
at least six months prior to the arrival 
of the calculating machinery, so as to 
learn something of the nature of the 
problems that are to be solved. One of 
the most important items to keep in 
mind is that the machine approach to 
an engineering problem is often quite 
different from the manual approach. 
Personnel other than the supervisor 
should be selected from the company 
personnel. If possible, they should be 
selected from each of the major fields 
in which machine computations are to 


be performed,” said Mr. Ares. 


In Mr. Pendery’s opinion it is best to 
train company engineers in the use of 
the digital calculators, but he believes 
that the transition from manual to ma- 
chine methods can be considerably 
speeded if at least one person with com- 
puter experience is employed. 





—_ 
Engineering Dept. a 
Operating Dept. | 


. 
— ed 





























If personnel is recruites 
from the outside, what rp. 
quirements should be set up? 4 
taken from the company, shoylf 
they come from the engineering 
or operating levels? 














The panel feels that if it is 
to draw some of the computer personne 
from the outside, experience in py, 
gramming and operating some type of 
digital computer should be sought: hoy. 
ever, the particular size or type of th 
computer on which the experience wa 
gained is not significant. Of course, ¢. 
perience on a machine of the genenj 
type that will be used by the compamy 
is desirable. Mr. Ares recommends thy 
an advanced degree in numerical mathe. 
matics and several years experience ig 
the use of high-speed computing m 
chinery be required for supervisory per. 


sonnel. Mr. Pendery concurred with Mr | 


Ares by advocating sound training ip 
fundamentals of mathematics coupled 
with a background in engineering 
physics, or chemistry, and an intense ia- 
terest in the computers themselves. 

All the panel members agreed tha 
the engineering group can usually fur 
nish more qualified individuals than ca 
the operating levels. 

In line with this discussion, it was 
pointed out that trained computer men 
are hard to find and employ because 
there is an actual shortage of them ia 








El Paso’s Kenneth Ares believes 
that supervisory personnel 
should be enlisted from the 
ranks of those trained in the 
programming and operation of 
digital computers. 
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sections of the country. This 
many be particularly true of the West 


and the Southwest. Then, too, re- 
cent graduates 0! engineering schools 
knew very little about this field unless 
they have had the courses now being 
offered by some colleges that are de- 
ned to teach the techniques of elec- 


signed 
onic machine computations. Mr. Pen- 





been selected to program a computer 
should spend two weeks or so at one of 
these schools; however, manufacturers 
have cautioned that these schools are 
accelerated courses that take the long- 
range approach. They cover the funda- 
mentals of high-speed computing and 
programming in general but they do 
not show the participants how to spe- 
cifically program gas or pipeline design 
engineering problems. In fact, the in- 
tense interest in computers shown by 
the military and the aircraft industry 
has had its effect on the schools. Still, 
the basic factors to be learned are there 
and as long as the individual has the 
ability and an open mind, he can learn 
the basic concepts and qualify himself 
for computer work in the gas industry. 

















the need for a separate computer 
for the engineering department? 











ne dery said: “Ic is encouraging that all 
re kinds of people have entered the com- 
I puting field in the past few years, and 
ld few have left it for lack of interest or 
ng ability.” 
As previously stated, the — 
manufacturers have set up many schoo 
7 for training those who desire to learn 
ay computer programming and operation. 
: Mr. Ares said that engineers who have 
¢ of 
‘ Should digital computers 
mi e be centralized in one de- 
a partment, or is it recommended 
en that accounting department ma- 
any chines be used on a part-time 
that basis for engineering department 
the. applications? Or would the vol- 
> io ume and nature of the work in 
ma: engineering applications indicate 
Der. 
. Mr. Clennon believes that the com- 
ed puter(s) should be centralized in one 
ng department so that optimum use can be 
. made of it, with a high load factor. He 
said that an accounting department can 
hat justify a digital computer more readily 
than can an engineering department. In 
ur. 8g & cep | 
a this setup, the engineering problems 
would be solved during “down time,” 
- but it is possible that accounting de- 
- partment solutions would yield by-prod- 
- uct data and/or statistics that could be 
t advantageously utilized in the operation 
z of a distribution company. 


Mr. Clennon feels that it is unrealistic 
to expect engineering applications alone 
to produce the volume of work required 
to justify the installation of an engineer- 
ing department computer. However, if 
study establishes that the engineering 
department does merit its own com- 
puter installation, it should be under the 
supervision of a section head whose sole 
duty is its operation. He made the point 
that it would be essential to utilize the 
section head's skills on a full-time basis 
by having a constant flow of problems 
from the other sections within the de- 
partment. 

Robert Moore, who represents a dis- 
tribution company (as does John Clen- 
non), believes that if the engineering 
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department can use a computer full 
time, it should have its own, as should 
any other department with adequate 
volume of work readily applicable to 
this equipment; however, he further 
qualifies his opinion by recommending 
that the engineering department should 
not be relieved of the task of develop- 
ing applications and programs for other 
departments, because, in his words, 
“computer utilization is an engineering 
problem.” 

Mr. Moore feels that the computers 
now used in the billing and accounting 
departments of his company do not lend 
themselves very well to engineering ap- 
plications. Some of the general purpose 
machines are best suited for accounting 
problems and some are best suited for 
engineering problems, so he offers the 
suggestion that as computers are used 
more and more in the gas industry, the 
departments will want and need ma- 
chines more suited to their individual 
applications. 

“The computer doing engineering 
problems should be under the super- 
vision of an engineer reporting to the 
manager of the department, with well- 
developed lines of communications to 
the staff engineers handling piping de- 
sign, piping maintenance, building and 


compressor station design, and cost 
studies. The policy of job priority should 
be established by the engineering de- 
partment manager and applied by the 
engineer in charge of the computer,” 
was the way Mr. Moore expressed ic. 

Mr. Naeher said that there will be 
more efficient utilization of the comput- 
er equipment if it is centralized in one 
service department “where such equip- 
ment is available to perform the re- 
quired operations for all departments.” 
He emphasized that the practicality of 
using accounting department computers 
to develop engineering applications and 
demonstrate to management the effici- 
ency of solving engineering problems 
with the digital equipment is particu- 
larly advantageous. In fact, he said this 
practice often results in more advanced 
equipment being installed in the ac- 
counting department to the advantage 
of both departments. 

Mr. Naeher, a pipeliner, doubts that 
an engineering department would have 
the necessary continuing applications to 
justify the installation of this type of 
computing gear for its exclusive use. 
“Generally, the engineering problems 
are of such a nature that they either (1) 
may be scheduled into the monthly flow 
of work, or (2) occur at such infre- 
quent intervals that the calculations of 
such problems may be absorbed ar off- 
peak intervals,” he said. 

“Furthermore, in most gas transmis- 
sion companies, a very large percentage 
of the accounting is performed mechan- 
ically. A separate department is set up 
to be responsible for such work and is 
staffed by experienced personnel. Gen- 
erally, such equipment includes a com- 
puter of one type or another, and be- 
cause this is the case, I believe that su- 
pervision over all computing can be best 
handled by the supervisor of that de- 
partment.” 

Mr. Ares, another pipeliner, acknowl- 
edged that the particular setup or organ- 
ization of a company might warrant 
either conclusion being reached; how- 
ever, he brought out several factors that 
management should carefully consider 
before making the centralized vs. de- 
centralized decision. 

In his opinion, “The machine which 
can best perform engineering calcula- 
tions is basically dissimilar to the ma- 
chine which can most effectively do ac- 
counting work. The engineering calcu- 
lator is required to take a fairly small 
amount of input data, perform a lot of 
calculation, and deliver only a few re- 
sults. On the other hand, the accounting 
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machine must handle a great mass of in- 
pur data, do relatively little calculation, 
and display a great number of results. 

“The personnel requirements for ma- 
chine accounting work, as opposed to 
engineering type calculations, are quite 
different. The accounting setup requires 
a large number of people concerned 
with data preparation and machine op- 
eration with only a few programmers, 
while the engineering work requires 
relatively few people preparing data and 
operating machinery but several pro- 
grammoers. ' 

Mr. Ares did point out that he agrees 
with the others in regard to the advan- 
tage produced by dual use of the ma- 
chine based on the periodic nature of 
the accounting work. He recommends, 
however, that if the objective is to “sell” 
management on the electronic comput- 
ers, it would be better to program a 
typical problem on several of the mod. 
erately priced engineering type comput- 
ers. He believes that “The computation 
of an engineering problem on a ma- 
chine specifically designed for that use 
shows the application of computers in 
a much more favorable light (and’) the 
computer manufacturers, as a rule, are 
happy to provide instruction and com- 
puter time in order to demonstrate their 
machinery. 

Mr. Ares said that an engineering de- 
partment can justify its own computer 
section if there are as many as 20 junior 
engineers or technical clerks doing en- 
gineering-type problem calculation on 
a routine basis. He points out that an 
engineering department with its own 
digital computer (if justified) frees it- 
self from “the mercy of the accounting 
scheduling, which, in most cases, has 
the higher priority.’ This computer sec- 
tion head stressed the need for the com- 
puter group to be closely integrated in 
the engineering organization. He feels 
that the computer section should serve 
as a computational aid to the various 
engineering functions; in this way, the 
engineers will have more time for cre- 
ative thinking and less laborious, rou- 
tine calculating. However, the engineer 
should retain the responsibility for the 
basic design concept. 

Don Pendery, representative of a ma- 
jor manufacturer of computers, brings 
up the thought that there actually have 
been many successful examples of cen- 
tralized and decentralized computing, 
and that the answer should be based on 
a consideration of: 
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(1) Volume and type of engineering 
computations. 


(2) Volume and type of accounting 
computations. 


(3) Distances between data sources, 
programmers, engineers, and 
the centralized computers. 


(4) The type of computer or com- 
puters used. 


“In general, the bigger the computer, 
the smaller the per-unit cost of calcula- 
tion,’ Mr. Pendery said. Centralization 
may permit the operation of one large 
machine in place of two small ones. 
“Distance at one time presented a bar- 
rier to centralization, but now, with 
equipment available fer automatically 
transmitting and receiving punch card 
data, many companies are either operat- 
ing or planning to operate large elec- 
tronic computers from hundreds of 
miles away.” 


On the other hand, “scheduling con- 
siderations may oppose centralization. 
Some types of on-the-line problems can- 
not wait. Then, too, the specifications 
of the computer itself may control the 
decision. Naturally, engineering would 
prefer to have its own computing unit, 
and so would accounting. Some ma- 
chines are not well suited to both func- 
tions. * 

Mr. Pendery continued, “Physically, 
the computer should be as close as pos- 
sible to the people who will use it. The 
supervisor of the installation must make 
certain that engineers with problems 
can obtain the use of the machine with 
a minimum of red tape—preferably 
none. The supervisor usually makes cer- 
tain that the people who use the ma- 
chine are properly instructed and that 
they use it efficiently. It is possible for 
an untrained person to waste many 
hours of valuable machine time. The 
supervisor keeps the computer schedule, 
assigning time according to an estab- 
lished priority system. Sometimes he has 
a group of programmers working for 
him who assist the engineers, or in some 
cases they may do all of the program- 
ming. Supervisors are responsible for 
the efficiency with which their com- 
puter is used. They, therefore, keep ac- 
curate records of who used the machine, 
what the problem was, how long the 
machine was in use, when and why it 
failed, etc. If a supervisor does a good 
job on all of the above, I doubr that it 
matters who he is or from what depart- 
ment he may come.” 


*(Note how many times this thought was presented 
by the panel members.--Ed.) 














How do you schedule ep. 
e gineering problems 9, 
computers either solely or poy. 
tially assigned to engineering 
use? 














i 


Generally, the panel was of the opig. 
ion that the engineering problems ap 
scheduled on a first - come - first - seryed 
basis. Machine time may be brokep 
down into blocks of from 10 to 30 mip. 
utes and assigned as requested whep. 
ever possible. The chief engineer o& 
chief design engineer may often give, 
high priority rating to special problems 
or allow longer time periods for prob. 
lems taking several hours of computer 
time. The known distribution engineer. 
ing problems solved to date were sched. 
uled for a time when the equipment was 
not engaged in accounting department 
work. 

Mr. Naeher reported a definite sched. 
ule for engineering work as follows: 


(1) Gas volume calculations 
Twice daily (one batch a.m.) 
(one batch p.m.) 
(2) Flow and pack 
Daily (8:30 to 10 am.) 
(3) In-place reserves On request 


(4) Line balance 
Monthly (after close of gas 
volume billing) 


Mr. Ares pointed up the fact that al- 
though the company has not had too 
many scheduling problems as yet, its 
in the process of developing many new 
applications and that scheduling will be. 
come more acute as the 100% load fac- 
tor for the computing equipment is ap- 
proached or reached. 





SoCal’s Bob Moore 
feels that the com- 
puters now used in 
the billing and a- 
counting depart- 
ments of his com- 
pany do not lend 
themselves very 
well to engineering 
applications. 
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terms of total computer time? 


How many hours do you 
e spend in programming in 











Mr. Clennon said that to state a defi- 
nite ratio between programming and 
computer time might be misleading as 
there are problems that involve the pro- 

ming of relatively few mathemat- 
ical operations, while a non-repetitive, 
special problem might require 300 to 
500 man-hours of programming for 
each hour of machine time. 

Ken Ares said his best guess would 
be a ratio of 1.25 (for programming ) 
to 1, but qualified it by stating that “the 
programming includes (1) time spent 
discussing the nature of the problem 
with various engineers, (2) investiga- 
tion of the numerical methods relative 
to the given problem, (3) curve-fitting 
of experimental data to obtain func- 


tional relationships, (4) basic program- 
ming, (5) de-bugging the program, and 
(6) the write-up of the computational 
procedure.” 

Perhaps Don Pendery best summed 
up the general feeling of the panel as 
follows: “Many human tasks must pre- 
cede the solution of an engineering 
problem on a computer. The problem 
is analyzed numerically, programmed, 
program tested, reprogrammed and re- 
tested perhaps several times before it is 
ready for final running. This process of 
getting ready may take a day for easy 
problems or it can take several months 
for complex problems. Fortunately, 
however, this preparation needs to be 
done only once for each kind of prob- 


lem. The running time of probleme tha 

recur frequently can be very great over 
a period of several years. For instance 
programming the solution of linear al- 
gebraic equations associated with read- 
ings from a mass spectrometer might 
take a week or more before the problem 
could be solved. Each solution (after 
the program had been evolved and writ- 
ren) might require less than a minute, 
but over a year the computer might 
be asked to furnish many thousands of 
solutions.” 

According to Mr. Pendery's experi- 
ence, the largest computers, which are 
not being used in the gas industry, may 
need a staff of from 30 to 50 program- 
mers to keep them operating at 100% 
load factor, while the medium-sized ma- 
chine can usually be efficiently utilized 
by the work of from 5 to 20 program- 
mers. The day may well come when 
even the largest computers known to- 
day are too small for the needs of some 
of the integrated gas companies, as more 
and more applications develop from the 
exploration, drilling, production, proc- 
essing, transmission, distribution, and 
utilization phases. 








63 $$9 








What is the estimated cost 

e of computer programming, 

and what recommendations can be 

made to reduce the cost of pro- 

gramming gas engineering prob- 
lems? 








It seems that for general engineering 
computing, a 50-50 split between the 
cost of the programs and the cost of the 
computer will not be too far off for esti- 
mating purposes. One company, in gas 
transmission, has estimated its program- 
ming costs to be about 30% of the lease 
price of their digital computing equip- 
ment. Obviously, the programming 
costs will vary directly with the vari- 
ation in the type of computation per- 
formed. 


Some machines are easier to program 
than others; this may be—but is not 
necessarily—because of the built-in pro- 
gramming aids found in some of the 
types of equipment. Also, some com- 
puters are equipped with devices that 
enable them to be switched from one 
problem type to another without too 
much re-programming during switch- 
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over or switch-back. These tend to re- 
duce the over-all programming time. 


Some machines are being developed 
to minimize the cost of programming 
by the improvement of basic design fea- 
tures; in fact, systems are being devel- 
oped in which the computer will write 
part or all of the program itself when 





According to Mr. 
Pendery of IBM, 
the bigger the 
computer, the 
smaller the per- 
unit cost of calcu- 
lation. 





the programmer feeds the input with an 
algebraic formula. It is reported that 
these machines then scan the formula 
and write the program automatically. 


Several of the members of the GAS 
digital, electronic computer symposium 
panel expressed their belief that a free 
exchange of information between peo- 
ple using computers, particularly be- 
tween those using the same basic type 
of computers, will greatly aid in lower- 
ing the cost of programming. 

Peports from various manufacturers 
indicate that much research and experi- 
mentation is being poured into efforts 
to simplify programming, develop pro- 
gramming aids, and lower program- 
ming costs. However, the first essential 
to the solution of any problem (and 
this is a characteristics of any engineer- 
ing problem done with or without digi- 
tal computers ) is a clear understanding 
of what the problem involves physical- 
ly and mathematically, and how to best 
proceed toward the solution; so until 
programming aids are developed or ma- 
chines are designed to do this there will 
always be the need for skillful, trained 
computer engineers to make the careful 
mathematical analysis for gas engineer- 
ing problems. 
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“It is evident from the data presented that New England gas com- 
panies generally are ina position to set a ceiling on the cost of gas, and 
this ceiling is around the present level for natural gas. Unfortunately, 
however, this fact will not assure New England getting natural gas at 
this ceiling. This is because gas companies outside of New England are 
buying natural gas at prices substantially below what it would cost 
them to produce gas, and are also selling gas at prices materially below 
competitive price levels. Furthermore, these other utilities are seeking 
larger volumes of gas. Hence, while the New England companies are in 
a position to place a ceiling on their cost of gas, they are not in a posi- 
tion to dictate the kind of gas they will distribute. This predicament, if 
it can be called such, raises the question of what our attitude should be 
with respect to FPC regulation of producers.” 





Hall M. Henry 

































The recent increase in the price structure, and this, coupled with a 
of natural gas attributable to the slower gas development than ex- 
rise in the field price has caused pected, could result in another rate 


_ many of us here in New pom adjustment. 


| to wonder whether we should con- Confronted with such a situation, 

_ sider producing all or at least more it seems appropriate to review our 

| gas than we now are doing. Were present position to see what we can 
we only faced with the recent in- do to minimize, if not offset, such 
crease of 2.15 cents per Mcf, per- increases as may occur. In addition 
haps we should not be considering to the price problem, we are also 
a return to making gas. Unfortun- facing a problem brought about by 
ately, however, this recent price certain financial interests, who be- 
change, affecting as it did the com- lieve our present and future econ- 
modity charge, has opened up an- omy is related solely to natural gas. 
other potential increase in gas costs. Hence, we should also take a look 
This is because some companies at the future position of our indus- 
have found that at the 32.15-cent iry. 
commodity charge, substantial vol- First, let us see what is our pres- 
umes of interruptible loads may no ent situation with respect to the 
longer be obtainable. This in turn costs of producing gas, and thus see 
means we may not be able to de- whether our current economic post- 
velop the load factor, which was tion may or can be unduly affected 
used in determining the current rale hy natural gas prices. 


Is New England headed back 


toward maufactured gas? 





By HALL M. HENRY, Vice President * NEGEA Service Corp., Cambridge, Mass. 


HERE are a number of commer- 

cially proven processes which we 
can use to produce a substitute for nat- 
ura! gas. Furthermore, the gas composi- 
tions can be controlled so as to make 
the gas 100% substitutable for natural 
gas. The following processes are now 
available to the gas industry for the 
production of high-Bru gases suitable 
for a partial or complete substitution 
of natural gas. Some of these processes 
have been available for a number of 
years, while others are of more recent 
origin, being the product of the activ- 
ities of American Gas Association gas 
production research and the manufac- 
turers. 





A. Thermal cracking: 
1. 100° otl—hbheavy or other 
(a) Pacific coast process 


This article has been adapted from a talk presented 
before the NEGA operating division, Jan. 18, 1955. 
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(b) Refractory screen 

(c) Jones process 

(d) Twin generator (with back 
blast) 

(e) Reverse flow 

(f) Hall process 


(1) Four shell 
(2) Three shell 
(3 Two shell 
(g) Broad ovens 
2. No. 2 ol 


(a) Single generator 

(b) Twin generator 
3 Solid fuel for heating—No. 2 or 
| No. 6 for make 

(a) Solid fuel process 


B. Partial oxidation 
1. Dayton-Faber process 


C. Catalytic cracking 


1. Surface combustion 

2. C. C. thermofor 
D. L. P. gas-atr 

|. Propane-air 

2. Butane-air 


Of the above processes, we here in 
New England are primarily interested 
in: 

(f) Hall regenerative process 


(c) Catalytic cracking 
(d) L. P. gas-air 


There could be certain instances 
where twin generators or single gener- 
ators could be used to advantage for at 
least a portion of a gas company’s loads. 


Established procedures 


Ic is well to point out that of these 
processes the Hall, L. P. gas-air and 
twin and single generators have been 
used by enough gas companies over a 
long period (in some cases, five years 
or more), to have fully established the 
operating results from which an eco- 
nomic appraisel can be made. For in- 
stance, the data, which will be shown 
later to illustrate what might be ex- 
pected should a gas company decide to 
produce gas rather than buy natural gas, 
were obtained from two different gas 
companies, both of whom had operated 
Hall high-Bru oil gas sets for several 
years and both of whom had produced 





ducers.” 





“It is evident that New England distribution com- 
panies have a real interest in the outcome of regulation 
of producers. It would appear that if favored nation 
clauses could be removed from existing and future sup- 
ply contracts, field prices of gas going to new transmis- 
sion lines would not affect the price of transmission com- 
panies already in business, and regulation of producers 
would not seem at all necessary or desirable. It does 
seem that until undesirable escalation clauses now in 
existence are corrected, we here in New England may 
have to be, however reluctant, for regulation of pro- 








about the same annual volumes. Thus, 
we have a good check on the various 
production cost components. The catal- 
ytic processes have been operated using 
propane, butane, gasoline and No. | oil. 
The Surface Combustion TPC has been 
developed to the pilot plant stage and 
certain operating data are available for 
an evaluation of this process. 


High Btu oil gas 
may compete 

A study of the 12-month operating 
results in 1953 of a company (we will 
call Co. A) producing high-Brtu oil gas 
using Regular No. 6 oil shows the 
holder cost of gas (1000 Bru/cu ft) 
was 68.] cents/Mcf. For this same com- 
pany, the cost of natural gas plus stand- 
by and peak shaving for the 12 months 
ending November 1954 was 64 cents. 
This latter figure was based on a send- 
out of 1,981,798 Mcf vs. a sendout of 
1,655,640 Mcf when the company was 
producing gas. If the manufactured oil 
gas cost figures are adjusted to reflect 
what these costs would be when produc- 
ing 2000 MMcf instead of 1,655,640 
Mcf, the holder cost becomes 65.1 cents. 
Bear in mind the figures given were 
taken directly from the company’s op- 
erating statement. 

When we analyze the recorded re- 
sults, we find, first, all of the tar pro- 
duced was not sold in the year produced; 
furthermore, the company had consid- 








In two installments 


Matters of future gas supplies, including gas from crude 
shale oil, oil shale, the process of making gasoline from 
coal, synthesis gas from coal, and pipeline gas from coal 
will be discussed in next month's installment. 
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erable trouble with its light oil scrubber 
(now corrected) so full recovery of 
light oil was not possible; the waste 
heat boiler was only operated for one 
month of the 12; and, finally, a new 
method of tar dehydration would sub- 
stantially reduce dehydration costs. 
Now, if these adjustments are made to 
the recorded results, and making allow- 
ances for the oil price that would have 
prevailed during the past 12 months, we 
find that gas might have been produced 
for 56.47 cents/Mcf vs. 64 cents for 
natural gas plus standby and peak shav- 
ing loads, or a saving of some 7.53 
cents /Mcf in favor of manufactured gas. 

Table 1 shows the comparative gas 
production cost figures for the two dif- 
ferent companies, one (Co. A) using 
regular No. 6, the other (Co. B) using 
a premium residual oil most of year 
with some No. 6. Figures are for 12 
months ending Aug. 30, 1953, the last 
full year on gas production. 

Table 2 shows the various adjust- 
ments that should be made to the re- 
corded costs, to reflect the known reduc- 
tions Or increases in costs because of the 
tar, light oil, waste heat boiler steam 
and tar dehydration factors previously 
mentioned plus changes in oil prices. 

The figures in Table 2 clearly show 
that where a company already has in 
being facilities similar to those at Co.'s 
A and B, capable of using No. 6 oil, 
and fuel and residual credits are of the 
value shown, the cost of producing gas 
may be less costly than buying natural 


gas. 
Factors to be considered 


Many factors must be analyzed and 
evaluated in considering whether to 
manufacture gas or buy natural gas. For 
instance, where it is necessary to con- 
vert existing equipment or install addi- 
tional facilities to produce gas, then to 


51 

















































































































































































































































Cempany A Company B 
MCF Preduced (1000 Btu/ cw. ft.) 1, 655, 640 1, 040, 124 S t t t 
Gane Prices ome competitive cos 
Oi /Gal. $0. 0503 $0. 0605 
Tar/Gal. (Net) $0. 0650 $0. 0670 ° 
Light O11 /Gal. $0. 1500 $0. 1490 ; d “t 
a... analyses for gaS Proauction 
Gena 1.00 gals. . 72 gale. 
Make 4.15 ” 13. 30 
Total is. 75 ioe 
Residuals it 
ar 4.15 gale. 4.19 
Light Oil 0.65 ° 0.708 
Steam * . 
Co. A Co. a 
Se. A 25 INVESTMENTS: Per MM MU/Day Capacity 
Ceete Gas Produced/MCF; 
iA) ¥.0.1.5.L. Coste Sige Plant MCF /day 
(1) Raw Materials (1,000 Btu/cu. ft. gas) 1500 2500 $000 10,000 12. 000 15, 600 
eat $0.055  $0.039 Bae 
Oil Make 0.710 0,811 swan” $25.70 = $16.10 $12.00 $10.70 $10.00 § 9 9 
Sub total We yes $6.50 Storage® ® 110, 00 110.00 110.00 110.00 110.00 119. 00 
Seeeen end Pames $0. 069 $0. 105 Total $135.70 $126.10 $122.00 $120.70 $120. oo $119. 79 
Water 0, 002 0. 004 ‘ . 
Sub total ¥.071 105 All equipment including boilers. No iand. 
Tetai Dom ott Trees ** Basie of 20 day supply L.P. gas. 
(2) Residuals Credit PROCESSING COSTS 1500 2500 = 5000 = 10,000 12.000 15 O69 
Tar $0. 274 $0,272 ae 
Light Oil 0. 098 0. 106 Labor per MM BTU $0. 005 $0.005 $0.005 $0.005 $0 00% $0. 005 
Steam - , . Maintenance per’ 0.005 0. 005 0. 005 0.005 0.005 ©. 005 
Sub total Pa CNEL | Other - Steam, ete. 0.010 0.010 0.010 0.010 0.010 96,619 
F.0.T.5.L. Coctes $0.464 $0.58) Total $0. 020 $0.020 $0.020 $0.020 $0020 $6 g29 
| 
(B) Processing Coste FUEL COSTS: 
r $0. 086 $0. 080 
Purification Supplies 0.024 0.025 Unit Prices/Gal 5f of af 10¢ 12¢ | 
Miscellaneous 0.020 0.017 Cost/MM BTU $0.55 $0.66 $0.88 $1.10 $1.32 | 
Sub total 6.130 6.12 
— me. USS - TOTAL COSTS - TWO PLANT SIZES 
(C) Maintenance 
6 Gen. Equipment $0.039 $0. 032 be BES BE (RAV CAP. f of of 10 12¢ 
Storage Facilities 0, 009 0.002 
Other 0.039 0. 031 Fuel Coste $0. 550 $0.660 $0.880 $12.100 $1. 320 
Sub total Ion 50 UET Fixed Charges @ 20% 0.082 0.062 0.082 0.0862 0.0862 
Total Processing and Maintenance $0. 217 $0. 185 (90% Load Factor) 
Processing Coste 0. 020 0. O20 6.020 0.020 0.020 r 
TOTAL PRODUCTION - Total Costs $5 652 $0. 762 $0. 982 $i. 202 $i 422 
COST $0.68) $0. 766 15,000 MCF /DAY CAP. s¢ 6¢ a¢ 10¢ i2¢ é 
Fuel Costs $0.550 $0.660 $0,880 $1.100 $1. 320 ( 
' Fined Charges @ 20% 0.072 0.073 0.073 0.073 0.073 
Table 1. Comparative gas production costs. 190% Lead Factor) 
Processing Coste 0.020 0,020 0.020 0.020 0.020 f 
Total Costs $0.643 $0,753 $0.973 $1.193 $1,413 k 
Ce. A Ce. B 
Actual Oil Price (12 mos. Aug. 19535)/gal. 56.0503 $6. 6605 ( 
Average-1954 Ot) Price/ gal. 0.0525 0. 0565 | . 
Difference $6.G018 ($0. 0040) Table 5. Economics of L. P. gas-air production, with storage in ( 
Actual Holder Cost $0.681 $0. 766 metal containers. t 
Coe. A Coe. B 
Adjustments: 
(A) 1954 Oil Price ($0.0237)  $0.056 j 
(B) Tar Produced (not sold 
year produced) 0.0325 0.020 , 
(C) Light Oil Lost (Faulty Equipment) 0. 0225 0.015 INVESTMENTS: PER MMBTU/DAY CAPACITY 
(D) Waste Heat Boiler Net Used 0. 0250 0.035 Sise Plant MCF /Day (1, 000 BTU/cw. tt. gas) 
(EE) Tar Dehydration (New Precese) 0.90300 0.030 $. 000 10, 000 12, 000 1s, 008 f 
Total Adjustments Bs. O88) . 156. . —_ 
Pienat® $12.00 $10. 70 $10.00 5 9.7% t 
ADJUSTED HOLDER COST . 5947 $0.6100 Sterage** 11.00 11. 00 _11. 00 11.00 
Adjustment for increased Make 9.0300 0.0300 Total $23.00 $21.70 $21.00 $20. 70 
Probebic - Today Coote ©. 508 - 9500 * All equipment including boilers. Ne land ; 
Actual 12 Moe, - Natural Gas 0. 6400 0. 6596 ** Basie 20 cay supply. (Cavera storage coset date basis of | 000, 000 gai.) ¢ 
PROCESSING COSTS ‘ 
Table 2. Adjustments to recorded gas-making costs. aioe 90.003 90.008 90.008 98. 088 
Maintenance 6, 005 0. 005 0. 005 0. 005 e 
Other- Steam, etc 6.010 _0.910 0010 0.010 f 
Tetal $0, 020 $0. 020 $0. 620 $0. O20 
Ce. A Ce. B 
New®* Total New® Total FUEL COSTS 
Production lav. $508, 956 $2, 636, 615 $767,461 $2, 552, 000 d 
Fined charges @ 16% 94, 033 420, 896 113, 193 408, 320 Unit Pricee/ gal. f of oo 8 6p ’ 
Per MCF $0. 0475 $0. 2124 $0. 0572 $0. 2065 
° te) iu 
Helder cost (dj. } $0, 5647 $0. 5647 $0.5800 $0. 5800 Conreaeeee 2.08 6.06 OES 0.8 
Total - 61 $6. 7771 56.6376 «= $0. 7865 TOTAL COSTS - TWO PLANT SIZES: y 
“New: $,000 MCF /DAY CAPACITY s¢ e¢ “ 10¢ tae \ 
The Production lavestment shown covers that which was spent to d 
equip the plant te produce high Btu gas using heavy oi! Fuel Coste $0.550 $0.660  $0.880 $1. 10051. 320 
Fined Charges @ 20% (90% Lead Factor) 0.014 0.014 0.014 06.014 6.01 
Processing Coste 0.020 0.020 _0,020 9.020 9,638 § 
Table 3. Fixed charges on production facilities. Total $0,564 $0.69¢ $0.914 $1,134 $1.9 C 
15, 000 MCF /DAY CAPACITY s¢ o¢ Ye 
Fuel Coete $0. $50 $0. 660 $0. 660 $1. 100 $1. 328 ¢| 
Approx Cost Fined Charges @ 20% 0.013 60.013 0.013 06.0153 6,01) 
in Dollare per Processing Coste 0.020 8«§=—6.020 80.020 0.020 6.8 y 
t MCF of Daily cap. 
Stee of Tien. Membeor_of Oporoting Unite cr of pely ce Tots! $0,583 $0,693 $0,919 $1,139 $1,989 , 
$ 000 MCF Two - - - 12'-0" Unite (one for spare) $262. Note: The importance of cavern storage is clearly shown by comparing the investment 
10 000 =O” Three-- - 12'-0" ” “ ” " $202. coset above for 10,000 MM BTU/day pliant with cost shown for metal storage. f, 
16 000 =” Three -- - 1}'-0" “ " * " $162. These are $21.70 for cavera ve $120, 70 for metal. 
20 000 -=—* Four ---i3'-0o" " » « " $170. 
Table 6. Economics of L. P. gas-air production, with caovem f 
Table 4. Cost of complete high-btu oi! gos plants. storage. i 
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the holder cost reviously shown must 
be added the car) 1ng charges on the in- 
vestment. Howe: cr, this may be affected 


by company policy in regard to standby. 
Thus the economics of making gas vs. 
hasing natural gas will depend on 


the following factors: 


(1) Price 0! natural gas 
(2) Cost of oil and steam 
(3) Value of residuals 


(4) The proce ssing costs 
(5) The fixed charges 
(6) Company policies 


Company policy, with respect to 
whether it requires production facilities 
for 100% standby in case of failure of 
natural gas, could be the deciding fac- 
ror as to whether it is best to produce 
gas or buy natural gas. If the policy is 
«9 have 10090 standby and if the com- 
pany has selected its equipment on the 
basis of the economics of producing 
100% of its gas requirement for, say, 
a 10-day period, it may have equipment 
of the type in use by Co. A and Co. B; 
hence, there would not be any fixed 
charges to assess against the cost of pro- 
ducing gas. On the other hand, where a 
company must add to its production 
plant investment in order to manufac- 
ture its entire gas requirements or to 
be able to use heavy oil, the fixed charges 
on this added investment may be the de- 
ciding factor between making gas and 


buying it. 
Probable impact 


The probable impact of this factor on 
the cost of producing gas is shown by 
taking the fixed charges on production 
facilities for Cos. A and B (see Table 
3). The fixed charges on the total pro- 
duction plant is shown as well as the 
added fixed charges resulting from 
equipping the plant to produce a high- 
Bru gas from heavy oil. 

From Table 3 we see that if Co. A 
did not have the equipment represented 
by the production investment of $568,- 
956 shown under “new” in the table, it 
would have to consider its costs to pro- 
duce gas as being $0.6122 instead of the 
$0.5647 figure, and Co. B would have to 
consider $0.6370 instead of $0.5800. 


The impact of the fixed charges on 
the cost of producing gas will vary 
with each company, but the above will 
illustrate the probable magnitude of this 
factor—5 cents to 6 cents per Mcf 
where a company now has production 
facilities and is faced only with convert- 
ing its present facilities. If the fixed 


GAS—March, 1955 


Manufactured gas . . . high-pressure 
gasification may offer economies 





charges on the /otal production plant in- 
vestment are to be considered, then 20 
cents to 22 cents per Mcf must be added 
to the holder cost, bringing the cost of 
gas to $0.7771 for Co. A and $0.7865 
for Co. B. 


Cost of complete high- 
Btu oil gas plants 


The preceding investment cost fig- 
ures were for companies that already 
had production facilities. This situation 
would be somewhat different where no 
production facilities now exist. The cost 
figures shown in Table 4 for new com- 
plete high-Bru oil gas plants have re- 
cently been supplied by one large manu- 
facturer of gas production equipment. 
These figures, while not specific for any 
given situation, are indicative of what it 
might cost for a new high-Bru oil-gas 
plant. The costs are “for a complete 
plant erected excluding storage holder, 
but including relief holder, buildings, 
operating units and all auxiliaries such 
as washer coolers, electric precipitators, 
oil scrubbers, light oil recovery equip- 
ment, exhausters, purifiers, all pipelines, 
tar handling, etc.” 

These figures are interesting, as they 
indicate that the costs for a complete 
new plant are not materially different 
from the present book costs per Mcf of 
existing plants for some companies: For 
instance, cost per Mcf of effective capac- 
ity: Co. A, $196; Co. B, $223. 

Anyone interested in building a new 
plant should keep in touch with the 
work now being carried on at IGT in 
connection with high-pressure gasifica- 
tion of heavy oil. It is possible that be- 
cause it produces the gas under pres- 
sure, the auxiliary equipment sizes will 
be substantially reduced and could re- 
sult in a lower total plant investment 
cost. 

Another angle that should be consid- 
ered is the use of hydrogen during the 
gas-making cycle. Preliminary studies 
have indicated that set capacities might 
be increased as much as 50% by the use 
of hydrogen, and this may also be a fac- 
tor in lowering the investment costs. 
Furthermore, the use of hydrogen wiil 
yield a gas that is 100% interchange- 
able with natural gas. 

While in general throughout the New 
England states, the Hall regenerative 


process or the TPC process (as will be 
outlined later) will be found to be the 
most economical, there are situations 
where L. P. gas might prove to be 
cheaper, all factors considered. There 
are several recent developments that 
might be of interest in connection with 
the consideration of L. P. gas. 


One of these new developments has 
to do with the storage of L. P. gas, which 
is one of the more costly elements, par- 
ticularly in connection with peak shav- 
ing. The cost of storage may be reduced 
over that of conventional tanks by the 
use Of pipe storage or by underground 
storage or refrigeration storage. The cost 
of underground storage may run as low 
as 2 cents to 5 cents per gallon vs. 60 
cents to $1 for conventional storage, and 
plant investments for L. P. gas-air units 
may run $10 to $30/Mcf/day of 1000- 
Bru gas depending on the size. Tables 5 
and 6 show the probable costs of pro- 
ducing gas at various unit prices for 
L. P. gas. 

It may seem strange to New England 
company managers that we show figures 
for L. P. gas costs of 5 cents to 6 cents / 
gal. The reason is that the cost of trans- 
porting L. P. gas to New England can 
be substantially reduced by one method 
already in operation (not in New Eng- 
land) and hence proven, and by another 
method which has the potentialities of 
lowering transportation costs, so as to 
make it possible to deliver L. P. gas at 
cost figures as low as the 4 cents/gal. 
figure. Certainly, if natural gas prices 
are going to continue to rise this matter 
should and will be more actively pur- 
sued. 


High pressure hydro- 
gasification of oil 


A high-pressure hydrogasification 
unit developed by IGT under funds ad- 
vanced largely by East Ohio Gas Co., can 
use butane, propane, low-grade gasoline, 
and kerosene to produce gas. The in- 
vestment costs are reportedly low—only 
$100 per Mcf—and this could be 
brought down to $60 if COs scrubbing 
is eliminated. ( This latter can be elimi- 
nated.) The operating costs are largely 
a function of the cost of raw material 
since only one man per shift is required 
to operate. The projected costs for cer- 
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tain assumed fuel prices are given in 
Table 7. 

With propane or butane at 5 cents/ 
gal. (which, as pointed out previously, 
is not an impossibility), the total cost 
for gas made in a pressure hydrogasifi- 
cation unit will be 55 cents to 70 cents 
per Mcf, depending on the type of in- 
vestment and days per year plant is op- 
erated. 

Costs of natural gas plus standby and 
peak shaving costs are running as high 
as $1.05 for some of the smaller gas 
companies. The potentialities of this 
pressure hydrogasification unit should 
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COMING - next month | 


April GAS will be the annual 
Distribution Issue, with emphasis 
on maintenance of equipment 
used by distributing gas utilities. 
For example .. . 


How one major utility handles 
its distribution system main- 
tenance program .. . 


Maintenance of a coke-oven gas 
plant, treated from the stand- 
point of check points . . . 


Maintenance of a standby-peak | 
shave plant, where the long 
periods of idleness have given } 
rise to new upkeep problems 
and shifted the emphasis in 
werk policies from production 
to maintenance .. . 


Maintenance in a mobile radio 
establishment, where through : 
careful scheduling on a preven- 
tive basis, outages have been 
held to a tolerable minimum .. . 


And in the Pipeline Section, the | 
first repori on how a full-open- 

ing gate valve may be used as a 
field measuring device, includ- 
ing data on the determination 
of discharge coefficients, proper 
location of the pressure tap, etc. 


. and a half-dozen other top- 
interest feature articles, exclusive- 
ly in GAS for April. 











be thoroughly explored. Not only might 
such a unit prove to be economical for 
small gas companies but because of the 
low fixed charges and low labor costs, 
the pressure hydrogasification unit 
might also prove economical for peak 
shaving and standby. 


Thermofor pyrolytic cracking 


Gasification of residual oils has been 
carried out in a pilot scale plant built 
and operated by the Surface Combus- 
tion Corp. In a report on the status of 
their TPC process, given before the 
AGA operating section chemical, engi- 
neering and manufacturing gas produc- 
tion conference in May 1954,* T. F. 
Loughry of Surface Combustion pointed 
out the economics of the TPC process, 
explaining that “the final market anal- 
ysis to determine actual values of the 
by-products have not yet been com- 
pleted.” 


The AGA operations research com- 
mittee has been watching the develop- 
ments of this process, and has spent 
some money in testing the unit and in 
having an economic appraisal made of 
the byproducts. A report has been re- 
ceived on the potential market value of 
the byproducts, and we now can make 
an economic evaluation in light of this 
additional information. Tables 8 and 9 
show the potential costs of producing 
gas using the TPC process vs. the Hall 
process. It will be noted that the table 
contains the original cost data prepared 
by Mr. Loughry, and an adjusted col- 
umn reflecting the following: 


1. New residual credit price for coke. 

2. Labor, steam and costs incidental to 

purification, cleaning, light oil recovery, 

etc., not included in Mr. Loughry’s figures. 
A study of the actual and adjusted 
production cost figures (Tables 10A and 


10B) of the TPC and Hall process shows 
there is some economic advantage in the 
TPC process at 300 days use. At 140 
days use the Hall process would provide 
a lower over-all cost (see Table 11). 
There are two indicated advantages 
the TPC process has over Hall. The gas 


*See aleo “‘A Thermal Cracking Process for Produc. 
ing High-Btu Gases’ by Mr. Loughry in GAS, Novem. 
ber 1953, p. 27. 


from the TPC is more inter 
and it is expected to be able to 
heavier bunker “C” oi! than the Hall 
These advantages may disappear With 
the use of hydrogen during the 
of oil in the Hall process. The AGA is 
now doing some research in this, but ir 
will be several months before we can 
fully evaluate the use of hydrogen. 





The data thus far presented 
show that our present gas Production 
techniques are economically sound: » 
current prevailing fuel and residyg! 
prices, gas may be produced for a cog 
comparable with natural gas in Neg 
England, and under certain circu. 
stances might prove to be less 
when standby and peak shaving costs on 
added to the cost of natural gas. This i 
quite encouraging to us here since we 
can thus establish a ceiling on the cog 
of gas. 


Price ceiling 


It is evident from the data presented 
that New England gas companies gen. 
erally are in a position to set a ceiling 
on the cost of gas, and this ceiling js 
around the present level for natural gas 
Unfortunately, however, this fact wil 
not assure New England getting naturd 
gas at this ceiling price. This is because 
gas companies outside of New England 
are buying natural gas at prices substan- 
tially below what it would cost them w 
produce gas, and are also selling gas a 
prices materially below competitive 
price levels (see Table 12). Further. 
more, these other utilities are seeking 
larger volumes of gas. Hence, while the 
New England companies are in a posi- 
tion to place a ceiling on their cost of 
gas, they are not in a position to dictate 
the kimd of gas they will distribute. This 
predicament, if it can be called such, 
raises the question of what our attitude 
should be with respect to FPC regula 
tion of producers. 

Factors that should be considered in 
connection with this problem, and how 
New England gas interests and consum 
ers may be affected by regulation are 
presented in the box on page 56. 


It is evident that New England dis 
tributing companies have a real interest 
in the outcome of regulation of produc 
ers. It would appear that if favored ne 
tion clauses could be removed from & 
isting and future supply contracts, field 
prices of gas going to new transmission 
lines would not affect the price of trans 
mission companies already in busmes, 
and regulation of producers would net 
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1 Teble 8. TPC and Hall process operating results and investment 
costs. 
n 
W - Holder Cost Teta! Ceet Including 
’ 148 Beye 555 Baye Fined Charges 
Vee of Use of coe Le 
t Plant Cap Plant Cap Tow! Gen Tew! Gen 
Mal! $0. 5546 $0. 49860 $0. 7709 $0.46267 $0.6047 $0.5195 
T.P.C. 0.403) _—_—-0. 4253) «=. 8001 ~=— 0. 440) «=. S720. 4948 
- Mall ever T.P.C 6.0727 $0. 0727 ($0. 0292) (90.0114) $0.0327 §0. 0245 
if 
. Table 11 (above). Overall cost comparisons. 
b 


Table 12 (right). 
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Comparison of calculated price of gas per 


thousond: Btu and equivalent price per thousand Btu to equal 
cost of electricity or oil for water heating, cooking, and heating 
‘holder cost and actual cost, domestic sales) . 
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Table 9. Comparative data and costs, TPC vs. Hall process. 
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Table 10 (A and B). 


TPC and Hall process comparative holder 
costs, including fixed charges on production plant investment. 
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Manufactured gas ... “Financial people are 
tying our well-being to ... natural gas.” 






















seem at all necessary or desirable. It 
does seem that until undesirable escala- 
tion clauses now in existence are cor- 
rected, we here in New England may 
have to be, however reluctant, for regu- 
lation of producers. 

This seems to be the only position 
we can take in view of the fact that 
companies nearer the gas reserves can 
afford to have their transmission com- 
panies pay a higher field price for nat- 
ural gas than companies supplying New 
England. Furthermore, it seems that 
these other companies would be only 
too happy to take over the natural gas 
now coming into New England. 


Were it not for these facts, we here 
in New England could dictate the ceil- 
ing we can and are willing to pay for 
natural gas. 


Financial people’s attitude 


Since we are now obtaining most of 
our gas from the natural gas transmis- 
sion companies, the financial people are 
tying our economic well-being to the 
available supplies of natural gas. This is 
clearly indicated by the following com- 
ment by a vice president of one of the 
largest life insurance companies in the 


U. S.: 
























(1) ‘Lhe price of natural gas has un- 
doubtedly been affected by the require- 
ment of the FPC that transmission com- 
panies must have 20 years’ reserve in 
being at time of certification. 


(2) The uncertainty that existed, 
prior to the Supreme Court's decision in 
the Phillips’ case, as to whether producers 
were subject to regulation, caused large 
reserves of natural gas to be (and they 
still are) withheld from the market. 

(3) The competition for reserves by 
new and old transmission companies 
with the above factors present naturally 
drove the price of gas upward. 

(4) This latter would rot have seri- 
ously affected gas costs to existing trans- 


Factors to be considered in connection 
with the problem of regulation 


distribution companies because of the 
shorter haul of natural gas. 


(7) It is, of course, impossible to pre- 
dict what effect the regulation of pro- 
ducers will have on future natural gas 
prices and supplies. It is evident, how- 
ever, that for the present it has been help- 
ful in slowing down the field price move- 
ment and regardless of what action Con- 
gress may take, there should be a more 
wholesome regard for the effect field 
prices have on markets. 


(8) Ie would seem that regulation 
cannot affect the supplies “dedicated” to 
existing transmission compames even 
though it appears that regulation of pro- 
ducers has at least temporarily put a stop 


“The gas distributing ompanies in the 
Northeast have tremen iously jm 
their credit standing in ‘he Jase 10 year, 
As manufactured gas co:mpanies, the dis. 
tributors in this area were regarded 
poor credit risks by the institutions! ™ 
vestors. With the introd: ction of 

gas their position has improved 10 the 
point where their bonds are Considered 
prime investments by the large iNSurance 
companies. Insurance companies are 
term investors and feel that they Must as. 
sure the soundness of their utility invey. 
ments for periods up to 25 or 30 years, |p 
the absence of positive proof to the Con. 
trary, the insurance companies believe thy 
the improved financial condition of fas 
distribution companies is almost wholly 
due to the introduction of natural fas. 
Consequently, the insurance companies 
generally require a substantial Sinking 
fund to offset the effect of depletion of ng 
tural gas supplies available to the distriby. 


tion companies. 


“The insurance companies are aware 
that local distributing companies hay 
alternative means of producing high-By 
gas, but they are not convinced of th 
feasibility of wholesale substitution of 
high-Bru oil gas for pipeline gas at a com 
that will maintain the competitive poy. 
tion of gas in the local marketing area, 
As far as insurance companies are cp. 
cerned, the possibility of high-Bru gas 
from coal at a competitive cost level is ao 
more than an interesting possibility. \p 
surance companies are willing to reco 
sider the question of high sinking funds 

on gas distributing company bonds when 
the industry has demonstrated from actual 
plant operation that economic substitutes 
for natural gas are realities. 

“The long-term threat of electric com- 
petition is at this stage a minor factor in 
the insurance company requirement of 
high sinking funds in gas distributing 
company bonds.” 


All of the above, with the exception 





mission companies had there not been 
favored nation clauses in the supply con- 
tracts of these companies. 

(5) Ic is obvious that, with the scram- 
ble for reserves, plus the hold-out of large 
undedicated reserves due to fear of regu- 
lation (now a reality), plus the require- 
ment for 20-year reserves in being at 2 
time of certification, plus the favored na- 
tion clauses in supply contracts, natura) 
gas prices did move upward and would 
undoubtedly have risen much higher had 
there been no Supreme Court decision in 
the Phillips’ case. 

(6) Unfortunately for New England, 
the transmission companies supplying 
gas companies west and southwest from 
New England can afford to pay higher 
field gas prices than now exist and still 
offer a satisfactory gate station price to 


to projected transmission lines. 


(9) It does not seem possible that the 
owners of large gas reserves can or will 
withhold indefinitely these potential! sup- 
plies from the market. 

(10) These reserves will, in my opin- 
ion, ultimately find their way into the 
market place by reason of economic pres- 
sure or, if the public interest so requires, 
by regulation. 

(11) From the data available it does 
not appear as though the threat of using 
these undedicated reserves for petro- 
chemicals, or for enticing industries to 
locate within the states where reserves are 
located, is a real one. Petrochemicals 
could only make use of a smali percent- 
age of these gas reserves, and fuel, except 
in a very few industries, is not sufficiently 
controlling to move to a cheap fuel. 








of the last paragraph, was confirmed by 
contacts made with vice presidents of 
other major insurance companies. 4 
least two of these latter vice presidents 
believe that the threat of electric com 
petition is also a factor in the imsuranct 
companies’ attitude. 

It is obvious that insurance com 
panies are requiring these restrictions 
for the two major reasons, namely, that 
we (according to the financial view 
point) are distributing a “wasting & 
set,” and they have come to the condw 
sion (though highly debatable as wil 
be shown in next month's installment) 
that our economic well-being will end 
with the expiration of our natural gas 
contracts. ’ 


(To be continued) 
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CORROSION PREVENTION AND 
PLASTIC PIPE SECTION 


Anodes, rectifiers, and plastic pipe—three agencies in 
the prevention of corrosion in gas systems-——are given 
particular attention in this issue, which is dedicated 
in part to the gas engineers in attendance at the Na- 
tional Association of Corrosion Engineers’ big meet- 
ing in Chicago this month. Past GAS surveys on 
plastic pipe usage are supplemented in this presenta- 
tion; and, because of the wide variance in properties 
of plastics materials, the characteristics of the two 
most widely used materials are discussed. A recom- 
mended method of mains installation is also included, 
and the section concludes with a scholarly inquiry 
into the relative economics of anodes and rectifiers 
for cathodic protection. 


(And in the pipeline section, two articles—one a 
study of modern holiday detectors, the other a discus- 
ston of the factor of soil resistivity in establishing 
corrosson control.) 
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PLASTIC PIPE 











Installation and experience data pile up 





as more utilities turn toward plastic pipe 


Applicability under wide range of temperature 


and pressure conditions indicated in survey 


By WILLIAM W. CLARK © Editorial Director 


TILL feeling its way along, the gas 
~ industry in 1955 is continuing to 
explore the possibilities of plastic pip- 
ing for both service and main instal- 
lations. Perhaps the most significant 
aspect of this gradually accelerating de- 
velopment is the fact that experience 
years are being built up—years that will 
help to round out an industry-wide story 
sufficient to establish the proper place 
of plastic piping in gas distribution 
work. 

The only argument that will clinch 
this wide acceptance is experience, and 
a great number of utilities are yet to 
be convinced that plastic service or 
main piping has enough in-the-ground 
years behind it to qualify it as being 
“experienced.” 

These facts were once again brought 
to light in the fourth GAS survey on 
plastic pipe, conducted last month. 

The number of companies that are 
using plastic piping is still not impres- 
sive, but it is growing. Twelve respond- 
ents are now using plastic pipe (plus 
at least three others that did not re- 
spond) giving a total of some 15 com- 
panies. Last year, six companies that re- 
sponded were using it, plus at least two 
that did not respond, or were not cov- 
ered in the survey, giving a total of 
eight. One company that reported a 
year ago that it was using the material 
on a limited experimental basis is now 
laying plastic in regular, though mod- 
erate, volumes. 

At least 14 other companies are us- 
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ing plastic on a limited or experimen- 
tal basis. Two of these are limiting its 
use to highly specialized applications 
under extremely corrosive conditions. 

Among the companies that declared 
they are still not using it, only a hand- 
ful expressed the opinion that they felt 
it is not a “suitable” material. Many still 
serve manufactured gas with constitu- 
ents that react on the pipe. Many others 
continue to be open-minded on the sub- 
ject: they simply are waiting for more 
information and a greater span of ex- 
perience on the part of the bolder com- 
panies. Some are beginning to “study” 
the subject. 


There does not seem to be any estab- 
lished geographical pattern among 
users; across the breadth of the United 
States, certain key utilities are turning 
to plastic. Southern California Gas Co. 
has been using it, but so has the Gas 
Light Co. of Columbus, Ga. In some- 
times-chilly Denver, Public Service Co. 
of Colorado is laying plastic on a regu- 
lar schedule; and in hot, dry Tucson, 
Ariz., Tucson Gas Electric Light & 
Power Co. is an enthusiastic user. In 
such widely scattered locales as Batttle 
Creek, Dallas, and Brooklyn, utilities 
are adopting it. And smack in the mid- 
dle of the U. S. Gas Service Co. of Kan- 
sas City is scheduling 10,000 ft for in- 
sertion in 1955. 


Ranges in pressures and tempera- 
tures (during installation) and in the 
ground also vary widely. In Tucson, 
plastic mains are being laid for use at 
pressures up to 60 Ib. Service pressures 
among different companies range from 


5.5 in. we to 50 Ib. Installation tem. 
peratures range between —10° ay 
110°, and underground temperatug 
vary from approximately —20° to 9 
Since the majority of pipe in use; 
in services, pipe diameters are, for te 
most part, small, being generally in te 
vicinity of 114 in. Wall thickness 
seem to vary from .053 in. to .14 in 
Other operating data brought out is 
the study showed that installation meth 
ods are somewhat short of being uni 
form, as set out in some detail below, 
But on one thing, respondents seemed 
to be in genaral agreement: They have 
encountered little or no difficulty wit 
plastic pipe to date. 
Here are some random findings: 
Peoples Gas Light & Coke Co., Gi 
cago, has had plastic piping in th 
ground for 2 years, 7 months, withor 
failure. At present, the company hat 
total of 450,000 ft of cellulose aceta 
butyrate in use. All of this total s® 
serted in old steel pipes, using sleevs 
and compression fittings, internal met 
back-up rings, and plastic end adaptit 
Peoples likes plastic pipe, but wait 
“Plastic material should be purchase 
from reputable sources.” . 
Brooklyn Borough Gas Co. uses Kat 
lastic pipe, extruded by Carlon and 
beled “Carlon GF flexible plastic pipe” 
Five services have been laid direct 
the soil as a test: the remainder of 
900 fr used has been inserted. 
end adaptors, to 14%4-in. Dresser oF 
plings and external sleeves have bet 
used as fittings. After two years in i 
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1 no failures have been experi- 


Minneapolis Gas Co. lays all of its 
‘es direct in the soil, yet all to be 
laid in 1955 will be for bare replace- 
ment rather than new services. It has 
less than 5000 ft of Tenite Il ( Formula 
165-H2), extruded by Nebraska Plas- 
‘ics; some has been in the ground for 
seven years. Minneapolis uses Normac 
und Dresser couplings. Drip liquids 
consisting of oil are present in the send- 
ut gas. The company reports no diffi- 
culties, but advises that care be exer- 

) cised in backfilling. 
Mississippi Valley Gas Co., Jackson, 
Miss., has had 30,500 fe of small-diame- 
ter pipe in the ground less than six 
months. Tenite II, formula 435E 22300, 
extruded by Johnson Plastics, is used. 
Some is laid direct in the soil, some is 
inserted. Dresser couplings and plastic- 
ond-metal stiffener sleeves are used. 
There are no drip liquids present in the 


° aad senndout gas. Mississipp! Valley has had 
sme trouble—" fabricated plastic tees 

a , , - 

Ps fractured after installation.” The com- 


pany attributed its difficulties to ( main- 
ues ly) “inexperience of installation person- 
m the nel.” Although tentatively scheduling 
a te 2500 ft for installation in old services 
snd 1500 ft for mains in 1955, the com- 
pany says that “After this winter's ex- 
perience record with our first full-town 
installation, we will then consider the 


tional installations. 

In the three years that City Utilities 
of Springfield, Mo. has had plastic pipe 
in the ground, one plastic service re- 
newal has broken at the main end adap- 
tor, and this occurred during backfill- 
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Replies from two additional 
users were received too late for 
inclusion in this article. Ohio 
Fuel Gas Co., Columbus, is test- 
ing Carlon G.R. for services laid 
direct in the soil. Pressures run 
to 50 psi. External sleeves, ce- 
ment, compression couplings, 
and plastic end adaptor are 
used for joints. After one year, 
no difficulties have been en- 
countered. 

Mountain Fuel Supply Co., 
Salt Lake City, has 20,400 ft of 
1 1/16-in. service line in oper- 
ation at pressures up to 50 psi. 
Tenite Il is used both in soil 
and inserted. In 1955, 5000 ft 
will be laid. In 3% years, mi- 
tered joints have broken and 
had to be replaced and two 
bells have leaked where bell- 
and-spigot pipe was used. 











ing work in cold weather. Springfield 
has installed plastic at temperatures as 
low as 20°. A used of cellulose acetate 
butyrate, Springfield has 900 ft in the 
ground, plans to install 1000 ft this year 
—all service insertions. 


C. H. Webber of Tucson (as noted 
elsewhere in this issue) is a firm be- 
liever in the importance of proper foun- 
dation and support, with steel cover 
protection on mains. He reports no 
troubles in the two years he has used 
the material; in 1955, Tucson will lay 
5000 ft of services and 6000 ft of 2- 
and 4-in. main. 


Milwaukee Gas Light, which turned 
to plastic in May 1953, uses both buty- 


Installing o plastic 
service fitting. Steel 
installation clamp 
holds the plastic 
fitting in place 
during drilling op- 
erations, after 
which it is re- 
moved. 


Sp 


an 





Tucson (Ariz.) Gas Electric G Power Co. 


rate and polyethylene. One thousand fi 
of mains and 5000 ft of service piping 
all for insertion, will be laid in 1955 
To date, the installations have been 
trouble-free, although the company 
takes extra precautions with joints. 
“Exposed joints are blocked on the bot. 
tom and covered with plank,’ reports 
Donald N. Koehler. “Backfilling is done 
by hand to a depth of 6 in. over plank- 
ing. 

Battle Creek ( Mich.) Gas Co. has 
also managed to avert trouble during the 
two years plastic services have been 
used. Compression fittings with seam- 
less steel inserts are used to prevent 
crushing at joints. Open ends of the 
pipe ( which its inserted in old services ) 
are covered with long nipples cut 
lengthwise in half. 

Gas Light Co. of Columbus (Ga.) 
reports two incidents in 250 services, 
over a period of from two to six months. 
At each end where the service enters 
the main, *nd at the house end, metal- 
cased plastic adaptors are used. In both 
cases, breaking out of the metal-cased 





What do extruders 
think of the market 
for plastic pipe? 


Says George A. Stein of A. O. 
Smith Corp. : 

“Recent market analyses indicate 
that by 1960, plastic pipe will be the 
largest single end use for plastic ma- 
tevials....” 


Mr. Stein, whose remarks were di- 
rected to the 10th annual meeting of 
the Reinforced Plastics Division of 
the Society of the Plastics Industry, 
held last month, gave the members 
some encouragement on the market 
for their product. Their present share 
of the market is some 10%. But be- 
yond this limit, he foresaw some 
rapid strides for the entire plastic 
piping market. 

Eight major segments of this mar- 
ket were listed, including what he 
termed “gas transmission lines.’ An- 
other was “‘oil fields and oil produc- 
tion,’ and using this use as an ex- 
ample, he said that “based on use esti- 
mates, the production figures for 1960 
could be astronomical. The oil fields 
are not the largest user, or largest 
potential user, yet they consume 60 
million ft of pipe per year. Projected 
estimates show it is probable that 
more than 400 million ft of rem- 
forced pipe will be used per year if 
technology advances as expected.” 
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Name of User 
Minneapolis 
Gas Co 
Mississipp: 
Valley Gas Co 
Peoples Gas 
Light G Coke 


Brooklyn 
Borough Gas 


City Utility of 
Springfield, Mo 


Gas Light Co. of 
Columbus, Ga. 


Battie Creek 
Gas Co. 


Milwaukee 
Gas Light 


Tucson Gas, 
Electric Light 
Power 


Gas Service Co 


Arizona Public 
ice LO. 


Public Service 
Co. of Colorado 








Installation 


*includes 1500 ft for mains. 


and operating data from 12 


Direct or 
insert 


Direct 


Both 


insert 


Both 


insert 


Both 


insert 


Insert 


Mains: 
direct 
Services: 
imsert 


Mostly 
insert 


Mostly 
insert 


Both 


oD 


44-4 in. 


1.14 %n. 


Ve in. 
and Ve 


1.050 


Pressures 


10 psi, 
6 in 


50 psi 


40 psi 


50 psi 


35 


6 in, 
12 psi 


60 psi 


15 in. 
35 psi 


15 psi, 
28 in 


to |5 psi 


instal- 
lation 
Temp. 


85-100 


80 


20-95 


20-80 


**Includes |}O00 ft for mains. 


Ground 
Temp. 


60-70 


40-60 


32-50 


45-50 


35-85 


20-75 


Footage 
in 


5000 


450,000 


18,000 


1636 


26,000 


6000 


30,000 


230,000 


of plastic pipe 


1955 
Footage 


4000° 


200,000 


1000 


1000 


2000 


6000** 


11 ,000%#* 


10,000 


30,000 


125,000 


***\includes 6000 ft for mains 


Type 


Tenite i! 


Tenite I! 


Tenite I! 


Kralastic 


Tenite II 


Butyrate 


Tenite II 


Butyrate 
and Poly- 
ethylene 


Tenite I! 
and 
Butyrate 


Butyrate 


Tenite I! 
Kralastic 


Tenite I! 
Form 435 


Years n 


Ground 


4 rr 


Zyr' 
7 rm 


2-6 mo 


2-6 ™o 


Gas 


——— 


Natural 


Natural 


Mixed: % 
nat.; 10 


Coke oven 
Natural 
Natural 
Natural 


Natural 


Natural 


Natural 


Natural 


Natural 





Natural 













a must. 


adaptor was reported. Gas Light uses 
special care in backfilling and tamping 
under pipe where it has plastic-to-metal 
joints; at other points, a flat trench is 


Public Service Co. of Colorado, Den- 
ver, continues to be well satisfied with 
the performance of plastic services. In 
























Consumers Power Co. 
Public Service Electric G Gas Co. 
Wisconsin Public Service Corp. 
Lone Star Gas Co. 
United Fuel Gas Co. 


Companies using plastic pipe on 
a limited or experimental basis 


lowa-Iilinois Gas G Electric Co. 
Consolidated Gas Utilities Corp. 
Washington (D.C.) Gas Light Co. 
Southwest Natural Gas Co. 

Lone Star Gas Co. 
Equitable Gas Co. 
Southern Union Gas Co. 
Central Indiana Gas Co. 
Roanoke Gas Co. 
Northwestern Public Service Co. 


the four years since the company first 
began installing it, “very few failures” 
have been encountered. “These could 
be charged to human factors,” says J. F. 
Fugazzi, maintenance engineer. In 1954, 
more than 100,000 ft was installed, to 
bring the total in the ground to date 
to 230,000 fr. In 1955, 125,000 fr will 
go into service, 50,000 for new services, 
75,000 for insertion in old pipes. Pub- 
lic Service uses no special precautions 
(other than care, of course) except a 
compression coupling equipped with 


an armored tip gasket. 


Arizona Public Service Co., Phoenix, 
has had no unusual experiences with 
the 30,000 ft of new and inserted plas- 
tic services, some of which have been 
in the ground for two years. Earl Jor- 
gensen expects to use another 30,000 
fe for services this year, and may ex- 
periment a bit with mains. 

The Gas Service Co., Kansas City, 
Missouri, division, has had 6000 ft of 
l-in. pipe in the ground for from two 
to three years, most of which has been 
for inserts, and plans to install an ad- 
ditional 10,000 ft of inserted pipe in 
1955. The only troubles Gas Service 


encountered were blamed on an & 
truder (from whom the company no 
longer buys) who failed to maintain 
OD and ID tolerances, causing some 
failures at solvent joints. 

This year, 13 companies reported 
they were using plastic pipe on either 
a limited or experimental basis. Two 
companies are limiting their applic 
tions, at least for the present, to unusu- 
ally corrosive locales. Both use rem 
forced plastics. Consolidated Gas Utili- 
ties Corp., Wichita, Kan., has lines run- 
ning through salt plant yards. Because 
of soil conditions, 1200 ft of Perrault 
Fibercast thermosetting plastic pipe, 
fabricated of polyester resins reinforced 
with glass fibers, were laid. The major 
portion of the pipe, which is 4¥4-in 
OD, was inserted through an 8-in. Dres- 
ser-coupled line. Division Superintend- 
ent W. M. Habernigg says “This was 
necessary because of railroads and salt 
water ponds, and for protection of pipe 
replacement and other construction 
work through salt plant yards.” 

Equitable Gas Co., Pittsburgh, has 
taken delivery on 260 ft of similarly te 
inforced plastic pipe manufactured by 
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Drip 
nena Liquids 


LPG-arr 


Sj int 
oil and 
water 


High-Btu = O'| and 


Joints: Plastic-to-Plastic 


No 


Yes, external sleeve, solvent 


Yes, internal sleeve; solvent and 
cement. 


Yes. external sleeve. 


Joints: Plastic-to-Metal 


~OmMpression couplings 
Yes, compression couplings, internal 


metal backup ring, and plastic end 
adapter 


Yes, compression coupling; internal 
metal backup ring 


Plastic and adapter to | \4-in 


Special Fittings and Inserts 
No 


Plastic and metal stiffener sieeve 


Compression fitting. 


Plastic and adapter to | '%4-in. Dresser 
coupling. 


At main end of service male thread plastic 
adapter screwed into street el! on service tee 
and at house end Dresser coupling of steel 
and plastic adapter of same OD. 


Metal-cased plastic adapter at main and 
house 


At main end of service, | 4-in. by | Ye-in. 
adapter ells. At house end, adapter tees. 





oil-gas water Dresser coupling. 
Ethyl acetate solvent and external 
sleeve. Compression coupling 
Yes, internal and external sleeves; 
LPG-air No solvent and cement. 
Yes, rubber gasket coupling and 
Yes, internal sleeve; solvent and adapter fittings; compression plastic 
LPG-air No cement. end to standard pipe thread with | -in. 
by 6-in. seamless steel nipple inserts. 
Yes, internal and external sleeves Yes, compression c | 4 
oupling; internal 
with solvent and cement. backup ring; plastic end adapter. 
Dresser compression coupling; inter- 
nal metal backup ring; plastic end 
No Yes. adapter. 
Yes, with internal and external 
os No sleeves and soivent. Yes, compression coupling. 
Yes, compression coupling; internal 
Yes, external sleeves and solvent. metal back-up ring and plastic 
adapter. 
Yes, solvent-weld with external sleeve Compression coupling and internal 
_ None and cement. metal back-up ring. 


At each end entering main, plastic-to-metal 
flange union adapter. At main end of serv- 
ice, compression coupling tee. At house end 
of service, wall adapter. 


At each end entering main, steel and/or 
plastic service tees. At main and house ends, 
compression fittings. 


At main end of service, plastic adapter and 
compression coupling; at house end, connec- 
tions to steel pipe 5 ft from building. 


At main and ends, Dresser Style 90 


house 
end % welded to 4%4-in. steel. 


At main end, plastic pipe connected to stan- 
dard metal fittings with compression coup- 


ling. At house and outside belowground 
installation: plastic compression coupled to 
steel pipe. Normac adapter bushing |093-A 
where plastic is extended through old steel 
pipe to inside face of building wall. 








Youngstown Sheet & Tube Co. This 
will be used in a river crossing where, 
according to G. W. Stuart, assistant 
general superintendent of distribution, 
“mine water makes corrosive action 
very great. We also plan to use 1%4-in. 
service line in our own properties. Sev- 
eral types will be experimented with.” 
For the river crossing, 3-in. line is be- 
ing used. Joints will be threaded and 
coupled with one end of coupling ce- 
mented to the pipe. Consolidated uses 
threaded plastic nipple and coupling at 
each end of the main. 

Consolidated, incidentally, has had 
its pipe in the ground for two years. 
The only trouble encountered was the 
failure of one joint to seal and damage 
to the run of pipe by torch flame. 

Among those companies presently 
experimenting with plaszics, the follow- 
ing difficulties have been noted: 

“Tubing sheared at one compression 
joint; probably due to weight of grad- 
ing equipment on short exposed flex- 
ible tubing. Oil gas use exceeded expec- 
tations in 1954; tubing exposed to oil 
gas softened and required replacing.” 
(Washington Gas Light Co.) 
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“Major difficulty has been at points 
where a service saddle type of fitting 
has been installed.” (Southern Union 
Gas Co.) 

Wisconsin Public Service Co. is one 
of the few companies that report any 


experience with polyethylene. The com- 
pany has had 300 ft in the ground for 
a year, and has encountered no difficul- 
ties as yet. Dresser compression cou- 
plings are used with internal copper 
backup rings at joints. ® 





Plugs or cork and other materials, 
caps of various kinds of metal, plastic 
caps, cardboard covers, and a variety 
of other devices have been used to 
close the openings in the inlet and 
outlet connections of curb meters 
while they are in transit or in meter 
repair shops. But now a new, better 
“dust” cap has been produced. 

The West American Rubber Co. of 
Los Angeles participated with the 
meter shop personnel of the Southern 
California Gas Co. in the develop- 
ment of a rubber cap that prevents 
foreign material from entering curb 
meiers and protects the swivels and 
threads on the meter connections. 
These caps (see illustration) cannot 
be dented out of shape or forced into 





New rubber cap prevents dust 
from entering curb meters 





the meter. They stay on when in- 
stalled and save time during installa- 
tion. Users of these devices report 
that they are economical and are the 
answer to the problem of capping 
curb meters. 
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. Fig. 1. Tenite butyrate pipe on test rack. 


What continuing tests show 





Long-term creep of pipe extruded 
from Tenite butyrate plastic 





By L. W. A. MEYER and R. J. SCOGIN « Tennessee Eastman Co., Kingsport, Tenn. 


Occasional failures in use may be traceable to excessive temper- 
atures or pressures, and with this thought in mind Tennessee East- 
man has undertaken long-term tests to provide data on creep CONSIDERABLE quantity o 
under internal pressure of plastic pipe used in the gas and oil A pipe extruded from Tenite Bury 
industries and in structural installations. This article, adapted fare plastic has been used successfull 
from an interim report prepared by the company, brings up to in the gas industry for natural gas serv. 








date the information published by Tennessee Eastman ina pre- _ice lines and in the oil fields for trans 
liminary report last October. porting salt water and sour crude oil 
Although there have been a few failures 


reported in the oil fields, investigation 
has indicated the possibility that most 
of these had been due to excessive tem 


C atures and / _Af 
PLASTIC PIPE [tiered oo have oestesd teem ll 


nation of the plastic extrusion material 
or the fact that the pipe was not ¢ 
truded under optimum conditions. At 
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rate, it is hoped that the long-term 
’ 


an dl 
on data obtained to date from these 
continuing tests “ ill prove useful as a 


ide for the design of service installa- 
sons to employ butyrate pipe, pending 
completion of the tests and publication 
of the final results. 

Nine-foot lengths of four different 
sizes of pipe were used in the tests. They 
were mounted on racks, filled with wa- 
ter, and maintained under different in- 
rernal pressures. Ihe outside diameters 
of the pipes were measured periodically. 
The resulting curves show the percent 
increase in outside diameter for the dif- 
ferent sizes of pipe plotted against time. 
Internal pressures and hoop stress data 
(unit fiber stress ) also are indicated for 
each pipe size. The ultimate objective 
is to determine the highest safe hoop 
stress which any given size pipe will 
withstand. The hoop stress is used in 
calculating the safe working pressure | ‘ 
for a given size pipe or for determining wh a . ‘day 
the wall thickness necessary to with- 
stand a given pressure. 

The information will be presented as 
follows: 





Fig. 2. Tenite Butyrate pipe on test rack, showing nitrogen cylinders and pressure 
gauges. 





outside installation at 95-105 psi internal 
water pressure. 


1. Nominal dimensions of the four dif- 
ferent sizes of pipe tested. 


lating the hoop stress values. 

>. Four graphs summarizing creep data 
2. Pipe extruded from two different on the four groups of pipe. 
formulas of Tenite Butyrate, each tested at 
two different temperatures, presented in 
four groups. 

3. Photographs of the test racks and ex- 
planation and discussion of equipment 
and test procedures. 


Sizes and formulas of 
Tenite Butyrate pipe tested 


6. Table showing the safe hoop stress 
values from these preliminary test data for 
each group, with corresponding tensile 


strength data. Four different sizes of butyrate pipe, 


wet, were evaluated by long-term creep 
data. These are shown in Table | along 
with the dimensions of each. 


7. Graph showing creep of 4.500-in. 
OD butyrate pipe with 0.250-in. wall dur- 


4. Explanation of the method of calcu- ing 414 years of continuous service in an 





TABLE 1. SIZES OF TENITE BUTYRATE PIPE TESTED TABLE 2. TEST GROUPING OF TENITE BUTYRATE PIPE 


Ss '® & FA FRBRSBSB He F += Sf 








*0.D. same as for IPS; Wall .013 in. greater. 


"Formula 460 is 


Test 
_— Dimensions, Inches Teun 
Inches Types O.D. 1.D. Wall | SrouP Formulo r 
? SwP 2 250 2000 0.125 A *435E-22300-MH Clear Room 

B 265E-20337-MH Black Room 
2 IPS 2.375 2.067 0.154 

C 435E-22300-MH Clear 120 
; wn — — — D 265E-20337-MH Black 120 
4 ‘ 4.500 4.000 0.250 | - . ; = 


now being suggested for extruding clear pipe 


since it contains an improved ultraviolet inhibitor. 





4 (See Table 1) 





Van Stone flange assembly. 





TABLE 4. SAMPLE CALCULATION 
TABLE 3. SEALS ON PIPE ENDS 
. 5s — P xX OD. 
- ~ 2x T 
Nominal " 
Inches Type Type of Fitting —_ - x — 
-— x 0.11 
2 SwP Tapered plugs with tapered back- : 
up flanges and Garlock gasket. S = 850 psi 
2 IPS Compression fittings and Van Stone Values 
flange assembly (circular end-plate S = Hoop stress psi 
with Garlock gasket) . >— | | | 
3 IPS Van Stone flange assembly. = Internal pressure psi 


O.D. = Outside diameter — 2.242" 


T = Wali thickness — 0.1 19°’ 
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Long-term creep data .. . How the 
tests are conducted 





TABLE 5. SUMMARY OF SAFE HOOP STRESS VALUES FROM EACH GROUP 









































Tensile 
Strength 
Tenite Hoop Test at 
Butyrate Stress Temp. Fracture 
Group Formula Psi* °F Psi** 
A 435E-22300-MH 1010-1180 Room 46807 
Clear 
B 265E-20337-MH 810-1015 Room 4460T 
Black 
S 435E-22300-MH 755-935 120 4020 
Clear 
D 265E-20337-MH 740-845 120 4060 
Black 
*Optimum from these tests. TtAt 100° F. 
**ASTM D638-52T. 
Conditioned by ASTM D618-51T, Procedure A. 
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Fig. 3 (Group A). Summary of creep data on Tenite Butyrate pipe (wet) at room tem- 
perature (435E-22300-MH clear). 
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Fig. 4 (Group B). Summary of creep data on Tenite Butyrate pipe (wet) at room tem- 
peroture (265E-20337-MH black). 





64 





Each of the four s::es of pi 
tested, wet, in two diffcrent formulas 
two different temperatures and ati 
different pressures. Four tesr 
each comprising all four sizes of »' 


Pipe, 


were arranged as shown in Table) 


Test rack, equipment 
and procedure 


Photographs of the test racks ap 
shown in Figs. 1 and 2. 

The test pieces were supported hog 
zontally on standard pipe 
spaced at about 4-ft intervals. The eng 
of the pipe were free, not rigidly hej 
in compression or tension. 

The water was held in the Pipes by 
sealing the ends as shown in Table} 

After the pipes were filled with wate 
pressure was applied from cylinders o 
nitrogen. The pressure was regulated by 
standard reducing valves. A check valy 
was installed in the line between th 
nitrogen cylinder and the water in ead 
line. Ashcroft gauges were used in ed 
system. Needle valves were used by. 
tween the inlet water line and each prey 
sure system as well as a control valy 
for each two test pieces. Chart recogl. 
ers were used to record the temperature 

The test rack for Groups A and B wy 
erected in a room which was steam 
heated during the winter, with a room 
temperature variation of about 70-9 
F. This range increased to about 9. 
100° F during the summer months. 

The test rack at 120° F for Groups 
C and D was erected in a room contain. 
ing a vertical unit steam heater withs 
fan and Anemostat mounted about 27 
in. above the test rack. An inverted V. 
shaped hood of sheet metal was used 
prevent the hot air from making direc 
contact with the pipes near the top d 
the rack. The temperature was held # 
120 + 4° F within the test area (from 
the top to the bottom and end to end 
of the test rack ) by the use of a Foxborw 
temperature recorder - controller. This 
instrument operates a diaphragm mot 
valve in the steam line. 


Pipe measurement 


The diameter of each pipe was mea 
ured at four different places with a flat 
steel tape, Starrett No. 510-J, which has 
a pi scale on the back. The scales 
graduated in 64ths but can be estimated 
to the closest 128th of an inch. In gem 
eral, the largest dimensions from ead 
of the four measurements were used if 
calculating the percent increase in Out 
side diameter. 


Continued on page 69 
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sm E Long-term creep data.. = [0 a . 
ti, F ——_ 
Ps Calculation of i | 
= hoop stress values 

Barlow's formula was used to calcu- 


late the hoop stress for each pipe. A 
sample calculation is shown in Table 4 


KS ap for 2-in. SWP butyrate pipe, formula 
435E-22300-MH clear, tested at 120° 


| hori. F under 90 psi internal pressure. 


Angers The actual dimensions for outside | 
e ends jiameter and wall thickness, rather than | ; 
y held the nominal ‘dimensions, were used in | G-— — | 
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the calculations. Slide rule calculations 
es by BH were used since they are within the 






































ble 3, range of experimental error. Also, the 

Water, hoop stress values were rounded off to | ——: e 1 . - 

ers of the nearest ) -_ Fig. 5 (Group C). Summary of creep data on Tenite Butyrate pipe (wet) at 120° F 

ted by (435E-22300-MH clear). 

valve Discussion of graphs aR 

D the The percent increase in OD was plot- | 

each ted against time for each pipe in each 

each group. It is characteristic for butyrate 

d be pipe to creep some, even at normal tem- ' 

rd peratures and at pressures as low as 50 

- psi. The creep usually continues gradu- | | 
ally until the curve approaches a hori- as 

Mute BH ontal line. The individual pipe may =| moor sreess recssont | 

e. then be considered as having reached an z | ss = ore | 
equilibrium state. : — | 

- The data presented in Table 5 repre- ¥4 | 

gy sear the safe hoop stress values for the - — 

d four different sizes of pipe in each 

ops OP , : 

nae All of the test pieces are being con- 

ithy |  ‘inued under test except those identified 

7 on the graphs as follows: 

dV. B = Burst e . «£2 = © a 

do R = Removed because of excessive Fig. 6 (Group D). Summary of creep data on Tenite Butyrate pipe (wet) at 120° F 

irect swelling (265E-20337-MH black). 

ne R (E) = Removed in error — en _—_—— ee Miia titi. ere 

at 
‘rom Group A WATER Lied, VERY LITTLE PLOW 


end (See Table 5 and Fig. 3.) — 
boro This group represents the first tests 
bis BF conducted on Tenite Butyrate pipe 
om funder sustained internal water pressure. 
The five different internal pressures ar- y 
bitrarily chosen were 50, 75, 95, 144, ° 
and 200 psi. The room temperature . ween reams raesone 
range during most of the test period was = i 
70-90° F. This increased to 80-100° F 
during the summer months, which ac- 
counts for the further increase in OD. 
After about 150 days it was decided 1 
to discontinue testing at the highest 
pressure of 200 psi because most of the 
pipes failed under this pressure. These 
were replaced with new specimens at ; eceees: eens — * —s . 
165 psi. The lowest pressures, 50 and Fig. 7. Creep of 4-in. Tenite Butyrate pipe (wet) outside installation—-4.500-in. OD; 
') psi, were considered to be too low 0.250-in. wall (205E-22300-MH clear) . 
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since the curves tor the 95-psi system 
approached a horizontal line. These 
pressures were increased to 115 and 130 
psi respectively, which caused a further 
increase in OD of these pipes. The 
pressures of 95 and 144 psi were not 
changed. 

The highest safe hoop stress for the 
four different sizes of pipe in these tests 
varied from 1010 to 1180 psi. The cor- 
responding maximum increase in OD 
was 2.5 to 4.3%, for a total time of 
360 days. 


Group B 

(See Table 5 and Fig. 4.) 

These pipes were mounted on the 
same rack as those discussed under 
Group A. The four different sizes of 
pipe were tested, wet, at the newly 
assigned pressures of 95, 115, 130, 144, 
and 165 psi. 

The highest safe hoop stress for the 
four different sizes of pipe in these tests 
varied from 810 to 1015 psi. The cor- 
responding maximum increase in OD 
was 3.3 to 5.5%, for 210 days. 


Group C 


(See Table 5 and Fig. 5.) 

Four different sizes of pipe were test- 
ed, wet, under five different arbitrarily 
chosen pressures of 80, 90, 100, 110, 
and 120 psi at a controlled temperature 
of 120° F. 

The highest safe hoop stress for the 
four different sizes of pipe varied from 
755 to 935 psi. The corresponding 
maximum increase in OD was 2.5 to 
4.1% for a total of 116 days. 


Group D 

(See Table 5 and Fig. 6.) 

The pipes in this group were mount- 
ed on the same rack as those discussed 
in Group C. Four different sizes of pipe 
were tested, wet, under five different 
arbitrarily chosen pressures of 80, 90, 
100, 110, and 120 psi. 

The highest safe hoop stress for the 
four different sizes of pipe in these tests 
varied from 740 to 845 psi. The cor- 
responding maximum increase in OD 
was 3.1 to 4.8°, for a total time of 
116 days. 

Fig. 7 shows creep data on butyrate 
pipe which has been in service continu- 
ously for 412 years at 95-105 psi in- 
ternal water pressure. This is an outside 
installation about 10 ft long, with very 
little flow. The air temperature range ts 
about 30-100° F and water temperature 
range is about 40-80° F. The pipe was 


extruded from formula 205SE-22300- 
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MH Ciear, with 4.500-in. OD, 0.25-in. 
wall. The highest hoop stress to which 
this pipe is subjected is 945 psi. The 
tensile strength of the material is 5320 
psi at 80° F or 4670 psi at 100° F. The 
OD has increased about 3.8% and has 
been relatively constant since the first 
16 to 20 weeks. This indicates that the 
outside diameter may expand in the 
range of 3.5 to 4.0%, more or less, with 
continued satisfactory service. 


Summary 


In planning service installation it is 
suggested that consideration be given to 
the safe hoop stress values shown in 
Table 5. These represent only about 15 
to 20% of the short time tensile 
strength. 

Previous estimated safe working pres- 
sures for pipe extruded from Tenite 
Butyrate have been calculated on an ar- 
bitrarily chosen basis of 20% of tensile 
strength. A considerable quantity of 
butyrate pipe has been installed on the 
basis of this guide and, in general, it has 
proved satisfactory. The data in this re- 
port roughly confirm these previous as- 
sumptions. 

The tests described in his report were 
run at a constant pressure and were not 
subjected to impact loading caused by 
water hammer or by external force. 

It is planned to continue these long- 
term creep tests to obtain the highest 
safe hoop stress values for various tem- 
peratures. 

An attempt will be made to correlate 
the data thus obtained with short-time 
tests on tensile bars, wet, at the same 
temperatures as used for the creep tests. 

This report is for information only. 
The technical advice supplied in it is 
furnished without charge. Eastman Ko- 
dak Co. and Eastman Chemical Products 
Inc., which are, respectively, the pro- 
ducer and seller of Tenite Butyrate, 
must necessarily disclaim responsibility 
for all results of such advice and of the 
use of the products, methods and appa- 
ratus mentioned herein. It is the user's 
responsibility to determine suitability 
for the user's purpose of any products, 
methods or apparatus mentioned in this 
report and to adopt such precautions as 
may be advisable for the protection of 
property and health of persons against 
any hazards that may be involved in the 
handling and use thereof. No statement 
or suggestion in this report is to be con- 
sidered a recommendation or induce- 
ment of any use, manufacture or sale 
that may infringe any patents now or 
hereafter in existence. 


Plastic Pipe 





How to 
replace steel 





mains with 
plastic pipe 





LASTIC pipe, being immune » 
P the corrosive action of soils, would 
seem to be a logical and economical 9 
lution to the problem of replacemenss 
of steel pipe, particularly where sud 
replacements are of short distances and 
where the installation of cathodic pro. 
tection is not feasible because of ig 
initial and recurring costs. 

Plastic pipe standards are being estab. 
lished, and the major types of plastic 
materials used in the production of pipe 
for natural gas distribution can be safe. 
ly and economically used. 

With prescribed wall thickness, pres 
sures up to 60 psi at 100° F tempen- 
ture can be safely handled. Distribution 
pressures and temperatures seldom ap 
proach these points. 

Because of the nature of the material, 
the techniques employed in installing t 
are important. These installation i- 
structions on the next page have been 
developed as a result of our experience 
with plastic mains. 


Installation instructions 


Usually the replacement of steel pipe 
with plastic mains, made in highly cor 
rosive soils, will be located under pave 
ment. 

Bell holes should first be dug at each 
end of the main to be replaced, and 
Mueller line stoppers installed. If neces 
sary, a bypass should also be used. 

Old steel main should be uncovered 
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By C. H. WEBBER, Vice President 
Tucson (Ariz.) Gas, Electric Light G Power Co 


fo a point where one-half of the pipe 
is exposed. The trench should only be 
wide enough to remove the old pipe. 
For 2-in. and 4-in. mains, a width of 
from 8 in. to 10 in. ts recommended; 
but it should be dug so that the uncov- 
ered pipe will be approximately in the 
center line of the trench, as the dirt 
cradle left by the steel pipe should be 
used as a foundation in which to place 
the plastic. 

After the flow of gas has been con- 
trolled by line stoppers, the main should 
be cut at both ends, and the pipe care- 
fully lifted vertically from the trench, 
using due caution so as not to disturb 
the walls of the cradle and preserving 
a firm foundation for the plastic. The 
steel pipe should be cut as near the 
trench as possible in order that the plas- 
tic will rest on undisturbed soil, allow- 
ing only enough room for installing 
compression fitting. 


Assemble above ground 


Plastic pipe should be assembled 
above ground. The pipe must have true 
90° ends, so that when it is inserted in 
couplings or sleeves, the ends will either 
be flush with the shoulder in the coup- 
ling, or, in the case of sleeves, will meet. 
This ts the point where leakage is con- 
tolled. Before applying solvent, coup- 
lings or sleeves should always be tested 
for size. A tight fit is mandatory. 

Solvent should be applied liberally to 
both the inside of the coupling or 
sleeves and the end of the pipe to be 
inserted. The seal will occur at the point 
where the pipe meets the shoulder of 
the coupling, or where the two ends 
meet in the sleeve. The solvent should 
be scrubbed in with a soft camel's hair 
brush. The pipe should then be shoved 
into the coupling or sleeve until the end 
of the pipe makes contact, at which 
ume it should be turned slightly. 

The assembly should be held in place 
for a matter of a minute or so, which 
will give sufficient time for the solvent 
(0 set, providing there is no strain on 
the pipe. After the joint is complete, 
solvent should be brushed around the 
connection. 
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Assembling 2-in. plastic pipe above ground. Ends of pipe should 
be inserted in coupling or sleeve until junction is made, either 
by ends or by shoulder, in the coupling. 





The old removed steel pipe should be 
cut longitudinally into two equal halves, 
each of which is cut into 3-ft lengths. 
After all scale and welding drippings 
have been cleaned from the interior, it 
should be expanded, as it will be used 
as a cover for the plasitc. Two-inch 
steel pipe can be expanded sufficiently 
by placing it on a 3-in. form and ham- 
mering with a sledge hammer or by 
placing it in a vise. 

For 4-in. pipe, a 5-in. form should 
be used. The steel pipe acts as protec- 
tive to the plastic, and, being in 3-ft 
lengths, it can be removed in the future 
should it be necessary to install a serv- 
ice line or make an inspection. The 
steel also acts as a medium in using a 
pipe locator, as well as distributing the 
weight of the backfill. 


Next step 


Next a grout should be prepared, 
using on adobe soil, or, in the case of 
ordinary dirt, a small admixture of fire- 
clay, thus giving it some consistency. 
Enough water should be added to make 
it flow. With a spout-can, sufficient 
grout should be poured into the cradle 
left by the steel pipe to fill all voids. 
The plastic pipe should then be placed 
in the grout and gently pushed down. 
Grout should then be poured onto the 
plastic and the 3-ft sections of steel 
pipe placed thereon. 

A plastic service tee should be in- 


stalled at one end of the relay for purg- 
ing and testing purposes. 

The practice of pulling a smaller size 
plastic pipe through a larger, abandoned 
steel pipe, as is now a common practice 
in replacing small service pipes, appears 
to be impractical with mains of larger 
sizes. If such a procedure were fol- 
lowed, it would be impossible to make 
future service connections to the main, 
as there would be no safe method of 
cutting through the steel to reach the 
plastic. 


Costs 


Out-of-pocket costs in preparing the 
old steel main for a covering would be 
only for acetylene and oxygen for cut- 
ting the pipe. A welder is always neces- 
sary of the job to weld line stoppers 
to the steel main, and as his remaining 
time is incidental to the actual installa- 
tion, such time can be employed in fab- 
ricating the covering. 

Should actual labor costs be consid- 
ered, the costs per foot would be com- 
parable, if not less, than the cost of 
installing anodes or other protection. 

The purpose of the steel cover is to 
protect the pipe from possible damage 
from some sharp instrument, as well as 
to furnish a means for establishing the 
exact location of the plastic pipe. Be- 
ing in 4-ft lengths, service connections 
can be installed and the main itself in- 
spected from time to time. * 
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PLASTIC PIPE 


An introduction to Kralastic’ 


By DR. PAUL M. ELLIOTT, Manager of Kralastic Development 
Nougatuck Chemcial Division of United States Rubber Co. 





Several hundred feet of Kralastic is ditched at Heidelberg, Miss. A three-man crew 
installed approximately 4000 ft of the pipe in a day. It is part of what is believed to 


be the longest plastci pipeline in the country. 





HAT is “Kralastic ? 

The nitrile rubbers, prepared 
by copolymerizing acrylonitrile with 
butadiene, have long been known for 
their chemical and oil resistance. Simi- 
larly the copolymers of acrylonitrile 
with styrene are highly resistant to 
chemicals and oils. Combining these 
two cypes of acrylonitrile copolymers 
have given a family of gum plastics or 
alloys that are chemically resistant and 
combine in a unique way the hardness 
and heat resistance of the resin with the 
roughness and low temperature prop- 
erties of the rubber. This family of 
products has been named “Kralastic.” It 
has a unique combination of properties 
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and can be extruded and injection- 
molded to give lightweight, rigid, chem- 
ically resistant pipe and fittings, setting 
new standards of toughness and chem- 
ical resistance. 


Pipe sizes 


Pipe and standard fittings are made 
from Kralastic by many manufacturers 
in two main size classifications. These 
are: (1) Standard IPS (lron Pipe Stan- 
dard) sizes either in standard wall 
thickness, schedule 40, or heavy wall, 
schedule 80, for use with threaded fit- 
tings in, for example, chemical and 
plant installations; and (2) Standard 
SWP (Solvent Weld Pipe) sizes for 


use in long line installations such 
oil, gas, brine, water, or drainage ling 
IPS sizes can be used for long lines jf 
desired, and SWP can be used in plant 
installations. 

For the gas industry the plastic Pipe 
manufacturers have recently agreed tp 
supply SWP (API-5L) outside diam. 


eter pipes for new service work. Fo - 


“insert” services a special range of sizes 
having the outside diameter of Copper 
tube ASA Spec. B-88 have been se. 
Each manufacturer sets and maintains 
suitable size tolerances and these figures 
are available from the individual pipe 
manufacturers. 


Burst pressure 


An important question in many pipe 
installations is: “What pressure will 
the pipe withstand?” To answer this 
question much data have been accumy 
lated. Results of simple burst tests are 
among the first data obtained. Value 
will vary with the rate of pressure 
buildup, the temperature, the dimen- 
sions of pipe, and other factors. Typical 
burst values range as shown in Table |. 
The range in burst pressures is wide 
and correlation is difficult. Recourse 
has, therefore, been made to formulas, 
which, by expressing burst strength in 
terms of the tensile constant of the m- 
terial and the dimensions of the pipe, 
have permitted correlation of data ob 
tained on pipe of different dimensions 
The formulas also permit calculation of 
burst strength for sizes of pipe not avail 
able for test. 


——— 


TABLE 1. ROOM TEMPERATURE 
BURST VALUES 





Vy -in 4-in. 
Pipe Pipe 
Solvent weld line pipe 950 400 
IPS Schedule 40 1400 500 
IPS Schedule 80 1750 650 


Two common formulas (7 able 2) at 


GAS—March, 1955 
























nes 
3 if 
lant 


Psa 


RaGaBRR SE 


SSSizs 








a 








to calculate burst. The simpler 
formula considers only the radi- 

a] stresses in the pipe, which, of course, 

lead t0 tensile stresses in a circumfer- 

ential direction. The more complex 

Lamé formula is derived in such a way 

that the longitudinal stresses are also 

considered. This formula ts probably a 

bit more conservative; it represents the 

results that would be expected in serv- 
ce of in testing with free capped ends, 
and most important of all, it has been 
found in our experience to give best 
agreement with experimental data when 
several sizes of pipe are tested and the 
rensile constant 1s calculated. The ten- 
cile constant is not necessarily the same 
ss the tensile determined by standard 

ASTM methods for the exact value of 
the constant will vary with the testing 
technique. For instance, on a given type 
of pipe, constants as determined from 
rests made in different labs have ranged 
from 4000 to 5000. Study of testing 
variables will no doubt show up the 
reason for this variation. 

Using the Lamé formula to calculate 
the tensile constant, we have studied the 
variation of this constant with tempera- 
ure. A typical curve is shown in Fig. J. 
The change in tensile constant has 
semed to be a straight-line function 
with temperature. Meager data indicate 
that the slope may be somewhat depen- 
dent on test methods, but that if the 
method is held uniform the function is 
a straight line within the range of tem- 
peratures tested. 

In running burst tests it has been ob- 
served that Kralastic pipes, when sub- 
jected to gradually increasing pressure, 
will withstand a peak pressure some 10 
t0 15% above ultimate burst before 
they begin to swell markedly. Never- 
theless, it has been a general practice 
for pipe manufacturers to recommend 
as safe working pressures, a figure that 
is never more than 25% of the burst 
pressure and is usually less than 20% 
of burst. This gives a “factor of safe- 
ty’ of 4, 5, or 6 or more, to 1. 

Short-term burst tests are by no 
means the only test of pipe strength. 
In Kralastic pipe, as in other plastic 
pipe, they are much less important than 
the pressure that the pipe will withstand 
continuously. 


Long-term effective tensile 


At pressures substantially lower than 
they will stand in short-term burst tests, 
plastic pipes will show failure on long 
exposure—days or weeks—depending 
on the pressure. The relation of pres- 


GAS—March, 1955 


sure to service life is as shown in Fig. 2. 
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As the pressure is lowered, the life in- : 
creases rapidly until at same pressure 
P" the life becomes indefinitely long. §& s0oF 
If this pressure “P” is substituted ina & 
suitable pipe formula (Barlow's or q 
Lamé's—Table 2) and the equation is '¥ 
solved for the tensile constant, a figure $ 
2000 F 
Fig. 1 (right). Typical burst values. m 
Fig. 2 (below). Relation of pressure to 40 80 120 160 200 
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will be obtained which gives the stress 
which the plastic material will support 
indefinitely without failure. A descrip- 
tive name for this stress is “long-term 
effective tensile.” 

Use of the long-term effective tensile 
as the “tensile constant” in the Barlow 
or Lamé formula makes it possible to 
calculate the maximum pressure which 
any given size of pipe will maintain 
indefinitely. 

The accurate determination of the 
correct value of the long-term effective 
tensile is a very time-consuming prob- 
lem. The best figure now available for 
Kralastic is 2600 to 2800 psi at 73° F, 
or roughly 50% of the short-term burst 
tensile at the same temperature. This 
value is considerably above the corre- 
sponding figure for the other large-vol- 


ume plastic pipe raw materials. Work 
is in progress on the more accurate de- 
termination of the long-term effective 
tensile of Kralasiic. 

The long-term effective tensile will 
decrease as temperature rises and so 
must be determined over the temper- 
ature range. The rate of drop follows 
the change in tensile constant as ob- 
tained in quick-burst tests. With this in 
mind, and with a safety factor of about 
1.5 to 1, a “maximum safe working ten- 
sile” for Kralastic of 1000 psi at 100° 
F was recommended to the American 
Gas Association plastic pipe standard 
subcommittee. This value may be sub- 
stituted for the “tensile constant” in the 
pipe formulas to calculate recommend- 
ed maximum safe working pressure for 
any size of pipe. 





Barlow's Formula 


Lamé’s Formula 





TABLE 2. FORMULAS USED TO CALCULATE BURST 


Burst — 2 Tensile constant x woll thickness 
Outside diameter 


Burst — Tensile constant 


OD = Outside diameter 
ID = Inside diameter 


(OD)2 — (Ip)2 
(OD)? + (1ID)2 
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full range volatility and stronger initial “punch? 

Calodorant“C” is the only natural gas odorant in f 

use that is completely stable in high pressure lines , 
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forms equally well at medium and low pressures. way to test odor intensities in your distribution " 

system. Ask for a demonstration on your system. f 
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Plastic pipe subcommittee progressing 





toward establishment of standards 


By GUY CORFIELD ° Chairman 


HE subcommittee on plastic pipe 

standards was formed approxi- 
mately two years ago, and an organiza- 
tion meeting was held at that time. The 
general purpose was to develop tech- 
nical standards that the gas industry 
could adopt for the purchase and use 
of plastic materials for underground 
gas piping. 

The subcommittee consisted primar- 
ily of gas industry distribution engi- 
neers, together with plastics industry 
representatives from the pipe extruder 
or fabricator group. The present per- 
sonnel* includes 12 gas industry mem- 
bers, two plastic industry representa- 
tives, and the executive vice president 
of the Society of the Plastics Industry 
as a conferee member. 

A second meeting was held at Chi- 
cago, in April 1953, at the time of the 
distribution, motor vehicles and corro- 
sion conference there. At that meeting 
it was decided to prepare and send to 
representative gas companies that were 
known to be using or to be interested 
in plastic pipe, a questionnaire designed 
to determine what kinds of plastic had 
been used and under what conditions of 
size, pressure, temperature, gas compo- 
sition, soil conditions, etc.: or, if not 
already used, under what conditions 
might such use be desired. It was fur- 
ther planned that when this question- 
naire was completed a summary would 
be made and given to the Society of 
the Plastics ladustry, with the request 
that this society pass the summary on 
(0 its members and ask them to recom- 
mend what types and formulas of plas- 


ee 
See accompanying box on page 76. 
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tic could be used, and what dimensions 
within the various nominal sizes would 
be the most convenient and economic 
on which to standardize. It was thought 
that if these general objectives could be 
attained a better understanding would 
be developed between vendors and pur- 
chasers with respect to matching the 
properties of the materials against the 
desired and «xpected performance, and 
that possible confusion and inconveni- 
ence over a variety of pipe and fitting 
sizes and dimensions could be avoided. 

The questionnaire was developed ac- 

cordingly, and sent to 55 different com- 
panies in October 1953. Thirty-eight 
replies were received and summarized 
on a single sheet, and 75 copies of the 
summary were sent to the New York 
ofice of the Society of the Plastics In- 
dustry in January 1954. This summary 
indicated: 

1. Four companies had adopted and 
use plastic tubing extensively. 

2. Seven companies had used smaller 
quantities mainly for experimental pur- 
poses. 

3. Of the 11 companies which had used 
plastic pipe, 10 used Tenite II (cellu- 
lose acetate butyrate). One company was 
using Kralastic (styrene-acrylonitrile ) 
resin modified with Buna-N Rubber, and 
one company had tried both. 

i. The most successtul plastic-to-plastic 
connections were made by solvent-welded 
joints either bell and spigot type or with 
plastic couplings. For plastic-to-metal con- 
nections, the compression coupling ap- 
peared to be widely used. 

5. No failures of the plastic pipe had 
been reported other than some that were 
mechanical or due to poor assembly. 


6. The required sizes of plastic tubing 
were quite varied and there appeared to be 
no standai-d dimension which could serve 
in all cases. 

7. About 70% of the trunk lines, 90% 
of the mains, and 90° of the services 
were operated at 60 psig or less. 

8. At service pipe depth, a maximum 
of 93° F and a minimum of 10° F can 
be expected in some areas; for tempera- 
tures at main depths, the maximum ts 
85° F and the minimum is 10° F. 

9. Installation temperatures showed ex- 
tremes of 115° F to —30° F. 

10. More than 50°% of the companies 
replying used natural gas exclusively. The 
remainder used combinations of natural, 
manufactured and mixed gas. The constitu- 
ents in the gas which may affect plastic 
pipe are fogging or scrubber oils (light 
hydrocarbon oils), odorants (organic sul- 
fur compounds), and aromatic hydrocar- 
bons. The odorants and aromatic hydro- 
carbons will be generally in vapor phase 
but may occasionally be in liquid phase. 

11. No unusual soil constituents that 
would affect plastic pipe were noted. 


While it was realized and known that 
there had been some usage of plastic 
pipe by the gas industry beyond that 
reported in the questionnaire, it was felt 
that the majority of use and experience 
had been covered. 

A meeting of the subcommittee was 
held on March 8 and 9, 1954 in Chicago, 
to which were invited representatives 
from the plastic manufacturers group 
and the pipe and fitting extruders and 
fabricators group, for the purpose of 
discussing the summary of the question- 
naire and the plastics industry's sugges- 
tions or recommendations for pipe ma- 
terials and sizes. 
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Plastic pipe subcommittee progressing 


By GUY CORFIELD °* Chairman 


HE subcommittee on plastic pe 

standards was formed approxi- 
mately two years ago, and an organiza- 
tion meeting was held at that time. The 
general purpose was to develop tech- 
nical standards that the gas industry 
could adopt for the purchase and use 
of plastic materials for underground 
gas piping. 

The subcommittee consisted primar- 
ily of gas industry distribution engi- 
neers, together with plastics industry 
representatives from the pipe extruder 
or fabricator group. The present per- 
sonnel* includes 12 gas industry mem- 
bers, two plastic industry representa- 
tives, and the executive vice president 
of the Society of the Plastics Industry 
as a conferee member. 

A second meeting was held at Chi- 
cago, in April 1953, at the time of the 
distribution, motor vehicles and corro- 
sion conference there. At that meeting 
it was decided to prepare and send to 
fepresentative gas companies that were 
known to be using or to be interested 
in plastic pipe, a questionnaire designed 
to determine what kinds of plastic had 
been used and under what conditions of 
size, pressure, temperature, gas Compo- 
sition, soil conditions, etc.: or, if not 
already used, under what conditions 
might such use be desired. It was fur- 
ther planned that when this question- 
naire was completed a summary would 
be made and given to the Society of 
the Plastics lndustry, with the request 
that this society pass the summary on 
(0 its members and ask them to recom- 
mend what types and formulas of plas- 


*See accon 


panying box on page 76. 
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tic could be used, and what dimensions 
within the various nominal sizes would 
be the most convenient and economic 
on which to standardize. It was thought 
that if these general objectives could be 
attained a better understanding would 
be developed between vendors and pur- 
chasers with respect to matching the 
properties of the materials against the 
desired and expected performance, and 
that possible confusion and inconveni- 
ence over a variety of pipe and fitting 
sizes and dimensions could be avoided. 


The questionnaire was developed ac- 
cordingly, and sent to 55 different com- 
panies in October 1953. Thirty-eight 
replies were received and summarized 
on a single sheet, and 75 copies of the 
summary were sent to the New York 
ofhice of the Society of the Plastics In- 
dustry in January 1954. This summary 
indicated: 


1. Four companies had adopted and 
use plastic tubing extensively. 


2. Seven companies had used smaller 
quantities mainly for experimental pur- 
poses. 

3. Of the 11 companies which had used 
plastic pipe, 10 used Tenite Il (cellu- 
lose acetate butyrate). One company was 
using Kralastic (styrene-acrylonitrile ) 
resin modified with Buna-N Rubber, and 
one company had tried both. 


1. The most successful plastic-to-plastic 
connections were made by solvent-welded 
joints either bell and spigot type or with 
plastic couplings. For plastic-to-metal con- 
nections, the compression coupling ap- 
peared to be widely used. 

5. No failures of the plastic pipe had 
been reported other than some that were 
mechanical or due to poor assembly. 





6. The required sizes of plastic tubing 
were quite varied and there appeared to be 
no standard dimension which could serve 
in all cases. 

7. About 709% of the trunk lines, 90% 
of the mains, and 90°%% of the services 
were operated at 60 psig or less. 

8. At service pipe depth, a maximum 
of 93° F and a minimum of 10° F can 
be expected in some areas; for tempera- 
tures at main depths, the maximum is 
85° F and the minimum is 10° F. 

9. Installation temperatures showed ex- 
tremes of 115 F to —340° F. 

10. More than 50% of the companies 
replying used natural gas exclusively. The 
remainder used combinations of natural, 
manufactured and mixed gas. The constitu- 
ents in the gas which may affect plastic 
pipe are fogging or scrubber oils (light 
hydrocarbon oils), odorants (organic sul- 
fur compounds), and aromatic hydrocar- 
bons. The odorants and aromatic hydro- 
carbons will be generally in vapor phase 
but may occasionally be in liquid phase. 

11. No unusual soil constituents that 
would affect plastic pipe were noted. 


While it was realized and known that 
there had been some usage of plastic 
pipe by the gas industry beyond that 
reported in the questionnaire, it was felt 
that the majority of use and experience 
had been covered. 

A meeting of the subcommittee was 
held on March 8 and 9, 1954 in Chicago, 
to which were invited representatives 
from the plastic manufacturers group 
and the pipe and fitting extruders and 
fabricators group, for the purpose of 
discussing the summary of the question- 
naire and the plastics industry's sugges- 
tions or recommendations for pipe ma- 
terials and sizes. 
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There was considerable discussion on 
H all points, particularly with respect to 
i pipe dimensions, and physical strength 
| tests that could be used for specification, 

. purchase and acceptance purposes. The 
results of these discussions produced 













4. With respect to outside diameters, 
the subcommittee tentatively recommends 
that two pipe size schedules be offered by 
the plastic materials pipe manufacturers 
for use in the gas industry. 

These schedules would be: 
a. ASTM Standard Specification B-88 

























































the following recommendations: 


1. The subcommittee wishes to empha- 
size that the word “plastic” is a generic 
term which applies to a distinct group of 
materials. Each of the numerous plastic 
materials has its own peculiar physical and 
chemical properties which must be con- 
sidered before its applicability and serv- 
iceability for any end use can be deter- 
mined. From the standpoint of describing 
a specific material, it is no more appro- 
priate to refer to “plastic” pipe than it 
would be to refer to “metal” pipe. 


2. The subcommittee wishes to state 
that although a few of the currently avail- 
able materials have been used with success 
to date for the distribution of natural gas, 
the consumer should thoroughly investi- 
gate the qualifications of any and all kinds 
of plastic pipe that are under considera- 
tion for any application before the ma- 
terial is used. 


3. The materials currently used to pro- 
duce thermoplastic pipe for gas industry 
use underground are subject to attack by 
aromatic hydrocarbons. Therefore, the 
subcommittee cannot recommend the use 
of such pipe for the distribution of manu- 
factured gas until further research and 
tests have been completed. 


for copper pipe. 

b. API Standard Specification 5L for 

iron line pipe. 

5. The subcommittee is not prepared 
at this time to make wall thickness speci- 
fications. However, the Society of the 
Plastics Industry has been asked to submit 
minimum wall thickness recommenda- 
tions for each kind of plastic pipe pro- 
duced that will be adequate for the pipe 
to withstand mechanical handling, me- 
chanical tamping of earth backfill and 
earth load within the installation and serv- 
ice temperature range indicated on the 
subcommittee's plastic pipe questionnaire 
summary report. 


6. As regards wall thickness, the sub- 
committee recommends the use of either 
Barlows or Lamé’s formula to calculate 
safe working strength values, whichever 
provides the lowest value for the bursting 
strength of the material. These formulas 
equate burst pressure, in psi, to tensile 
constant, wall thickness and diameter. 


7. The tensile constant is the long time 
safe working unit stress. The Society of 
the Plastics Industry has been asked to 
submit allowable values for each of the 
various plastic materials, which would be 
applicable to pipe exposed to the temper- 
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ature range noted in the questionns: 
summary. “= 

8. The subcommittee tentatively accepy 
ed an impact strength test method Of the 
weight drop type. The Society of the Plas 
tics Industry was requested to develop the 
details of this test method and conduc 


appropriate tests on each kind of plass 
pipe at various temperatures and with the 
pipe under pressure. 


The subcommittee chairman's r 
to its parent committee (the distriby. 
tion committee of the Operating ser. 
tion) at the operating section's Spring 
conference in Montreal in April 1954 
included the above recommendation, 
and stated: 

“We are now awaiting the inform. 
tion requested from the Society of the 
Plastics Industry. When it is received 
ic may be possible to furnish the gas 
industry with specific recommendation 
as to specifications for each type of plas. 
tic material, safe application and limig. 
tions, and wall thicknesses for desired 
operating conditions; and also to detail 
the test methods whereby the specifics. 
tions may be checked. Such a program 
and source of infermation, should, of 
course, be flexible enough to includ 
new materials that may be developed 
It is expected that considerable informa. 
tion will shortly be forthcoming from 
the research projects now underway at 
Battelle Memorial Institute, and els. 
where, designed to develop criteria for 
the appraisal of the various types of 
plastic as engineering materials. 

“Meanwhile it is suggested that any 
company which desires to use a plastic 
material for underground piping make 
specific inquiry from the manufacturer 
of the base material as to its suitability 
for the proposed service, and also check 
the finished pipe and fittings by means 
of physical tests designed to reproduce 
the stresses that it will be subject to in 
the field. The plastic pipe standards 
subcommittee stands ready to furnish 
all the assistance that their present 
knowledge and facilities can provide” 

The next meeting of the subcommtt- 
tee was held at Cincinnati on Dec. 2, 
1954. It was learned that the Battelle 
project is progressing satisfactorily but 
no conclusive data will be available in 
the near future. The thermoplastic pipe 
division of the Society of the Plastic 
Industry submitted recommendations 
for working stress and minimum wall 
thickness for several types of plastic 
pipe that were tentatively adopted by 
the subcommittee and will be approprt 
ately publicized if and when approved. 
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For cathodic protection power — 





Rectifiers or sacrificial anodes? 


By RAY M. WAINWRIGHT, Associate Professor * University of Illinois 


Part 1... 
General criteria 


NE of the controversial problems 

confronting present day corrosion 
engineers involves choosing between 
sacrificial anodes and rectifiers for 
sources of cathodic power. As a means 
of clarifying the issue, it should prove 
helpful to state the problem and then 
outline the methods of arriving at some 
practical economic solutions. 


As the corrosion engineer well knows, 
cathodic protection has become one of 
his major ways of controlling corrosion, 
particularly on underground metal 
structures, Or those in contact with sea 
water Or various chemical solutions. He 
does this by impressing a potential 
across the metal-tw-soil interface, of 
such polarity that the conventional elec- 
tric current shall be directed from soil 
to metal at all times and over all por- 
tions of the surface. This procedure in- 
sures that all formerly anodic areas of 
the metal become cathodic, and that cor- 
rosion shall normally cease or be sub- 
stantially reduced. A typical circuit rep- 
resentation of a cathodically protected 
structure might look as in Fig. /. 

In Fig. 1, the source of power is 
shown to be a box labeled “E”. “E” 
might consist in practice of a d-c recti- 
her, powered from an a-c supply circuit, 
4a motor, engine, or wind-driven d-c gen- 
erator, a common battery, or a natural 
battery formed by using different metals 
at “G" and “P”, as indicated in the fig- 
ure. If “P” is steel and “G" is zinc, for 
example, an electromotance of around 
one-half volt is available to supply 
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In any consideration of 
power sources for ca- 
thodic protection, opti- 
mum usefulness and op- 
timum long-range econ- 
omy are of fundamental 
importance. But aside 
from those situations 
where only sacrificial 
anodes or only rectifiers 
are feasible, there are 
situations where both 
may be used to advan- 
tage: here the decision 
may rest on economics 
alone. The author devel- 
ops some cost concepts 
and shows how they 
may be applied to speci- 
fic cases to help man- 
agement select the sys- 
tem best suited to the 
conditions. 


power, depending upon the chemical 
characteristics of the solution in which 
the metals are immersed, and on the 
state of the metal surfaces. 

Other metal combinations produce 
various open-circuit voltages of be- 
tween 0 and 1.5 volts or more, and thus 
cathodic protection power may be avail- 
able from the so-called galvanic action 
of these when introduced into 2 chem- 
ical solution, such as a soil. Invariably, 
the metal at “G" must be anodic to be 
of use, and is consumed in the process, 


hence the name “sacrificial anode.” “E” 
now represents no material object nec- 
essarily, but merely the source of po- 
tential inherent within the electro- 
chemical processes. 

The two most common materials cur- 
rently being used for sacrificial anodes 
for cathodic protection power are zinc 
and magnesium. Both of these metals 
are sufficiently anodic to steel, lead, and 
copper structures to be of use in setting 
up the galvanic action. Theoretically 
aluminum should be even more useful, 
however, the erratic nature of surface 
films and oxide layers formed on alumi- 
num anodes in soils and solutions have 
somewhat discouraged the use of alumi- 
num. There is a possibility that research 
on environmental conditioning for 
aluminum may lead to increased use of 
this material in the future. 

The open-circuit potential of zinc to 
steel may be around one-half volt, as 
has been previously stated, while mag- 
nesium-to-steel voltages may run nearer 
1.00 volt or more. Under practical op- 
erating conditions the terminal voltages 
of these metals will run around 0.2 volts 
for the zinc and 0.6 volts for the mag- 
nesium. Such values of driving voltages 
may seem very low to many engineers 
not experienced in the field of cathodic 
protection, but the circuit resistances 
are also low by comparison, and currents 
may be appreciable even at these low 
voltage values. 

If the anode material, at “G" in Fig. 1, 
develops insufficient voltage to the 
metal structure, or is of the same ma- 
terial as “P,” it may be necessary to add 
additional driving voltage at “E.” In 
this case the cathodic protection instal- 
lation is powered usually by a com- 
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Readers of GAS will remem- 
ber Mr. Wainwright's ar- 
ticles on the “Economics of 
Cathodic Protection” that ap- 
peared in the April and May 
1954 issues. 








mercial source of direct current, the 


rectifier operating from an a-c supply 
being the most common source. 

The question now arises—which of 
these two methods, anodes or rectifiers, 
is of optimum usefulness or of optimum 
long range economy? This problem di- 
vides itself into three major classes, 
based on a usefulness criterion or long 
range economy, but not on direct cost 
factors: 


Class A — Situations where rectifiers 
only are feasible. 

Class B—Situations where either rec- 
tifiers or anodes are feasible. 

Class C—Situations where anodes only 
are feasible. 


Under Class B, where either type of 
cathodic protection power is feasible 
from an engineering standpoint, the 
question becomes—which is most eco- 
nomical from an equivalent annual cost 
viewpoint? 


It should be recognized that answers 
to these questions are not absolute, but 
will vary from one part of the country 
to another, from one year to another, 
and from one set of circumstances to 
another. All we can hope to do here, 
therefore, is to point out the methods 
by which an engineer may arrive at his 
own answer for his own conditions at 
hand. In so doing it is necessary to rely 
on methods of engineering economic 
analysis as developed in previous arti- 
cles':* and on empirical data on corro- 
sion control as gathered from many 
past and current field installations (see 
references ). 


Class A: The situations where a recti- 
fier only would be used might include, 
say, a bare pipeline crossing a lake 
floor, where the cathodic protection 
of the underwater portions could be 
achieved only by impressing large 
amounts of current into the lake water 
from ground beds located near shore, 
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Fig. 1. A cathodically protected structure. 







and by collecting the cv: rent th 
the length of the un:crwater ears: 
Here the extent of pro cction From the 
shore would be limited, since the pipe. 
to-water potentials would fall off g 
from the ground beds by some 
nential curve of magnitudes, and ex. 
tremely large blocks of direct Curren, 
might be needed. Sacrificial 
would likely be out of the question g 
such a location, unless they were jg 
stalled at the time of line CONStructiog, 
and even then maintenance Would be 
a problem. 


In refinery piping and other locatiogg 
where a great mass of metal is to by 
protected in one small geographic aren 
very large blocks of current may be ge. 
quired for cathodic protection. In such 
cases rectifiers are usually used. In sity. 
ations involving extremely high resis. 
ance soils, rectifiers are again the only 
answer, since anodes will not dey 
sufficient voltage to force the required 
current through the circuit resistance 
Other situations requiring rectifiers only 
might include applications in very low 
resistance mediums, such as sea water, 
where the anode life would be extreme. 
ly short, and where high current densi 
ties are needed. 


Class B: The situations where eithe 
rectifiers or anodes would serve, based 
on engineering requirements, form 4 
very large class of applications of cath. 
odic protection. In such circumstances 
the engineer must turn to econom 
analysis and install the type of cathodic 
protection power which will give him 
the cheapest immediate solution to his 
problem. Part II of this article will cor 
cern itself with examining the method 
of deciding how to select the proper 
source of power based on these eo 
nomic factors. 





Class C: An example of a situation 
where anodes only are most desirable 
would be in the cathodic protection of 
welded or coupled gas or water dist 
bution systems in cities where the sys 
tem is of bare pipe, or where the system 
is of large diameter coated pipe. In this 
type of circumstance, the introduction 
of large blocks of direct current int 
the soil would result in interference 
with other bare metal structures in the 
soil. Rectifier installations, then, would 
create a hazard to foreign piping sy* 
tems by virtue of the high current den 
sities in the soil near the ground beds 
and would be much less desirable than 
anodes as sources of power. The anode 
installation can be designed for small 


GAS—March, 1955 








PaSSEER: 


—— 


mM 


&F8 


Be 


SRESEFERSSIBE 


25s 


ERE PSSERR SSS SF: 


+ densities ‘1 the soil, and for 
small and restricted electric field con- 
tions Which are within interfer- 
ence tolerances. in such an example, 
the economic picture is then overbal- 
anced in favor o! the anode by the dam- 
age claim possibilities resulting from 
use of rectifiers. 
Anodes are also the best source of 
wer in the absence of a-c power lines 
or of other direct current power sources, 
of in situations requiring small amounts 
of current in widely separated locations. 


Part 2. Cost of 
cathodic 


protection power 


Rectifier cost estimates will be taken 
from a recent unpublished study by the 
author covering between 40 and 50 rec- 
tiher installations on gas systems. While 
these may not exactly fit each corrosion 
engineer's situation, the figures will be 
typical for purposes of estimating and 
of this discussion. The study showed 
that the initial cost of a rectifier instal- 
lation was between $1500 and $2000 
for the range 40 to 60 amps. A good 
average seems to be $35 per amp of 
size, referred to direct current output. 
This average does not seem to vary ap- 
preciably over quite a range of output 
ratings—from 5 amp to 100 amp, in 
fact—although the tendency is for the 
smaller sizes to give larger figures and 
for the larger sizes to give smaller fig- 
ures per ampere. 

From the study referred to above and 
from a reference to various authorities 
on financial structures, the following 
factors are assumed for purposes of re- 
ducing installed costs to equivalent uni- 
form annual costs: 





Cost of money 0.07 
Taxes and insurance 0.02 
Fixed charges 0.09 


Where cathodic protection rectifiers 
are supplied with power from foreign 
systems (company owning rectifier does 
not Own a-c supply system), the fol- 
lowing factors are typical: 


Fixed charges 0.09 
Depreciation 0.10 
Power cost (a-c) 0.20 
Operation and maintenance 0.11 

Total 0.50 


Where cathodic protection rectifiers 
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are supplied with power on combina- 
tion systems (company owning rectifier 
owns a-c supply system ), the following 
factors are typical: . 


Fixed charges 0.09 
Depreciation 0.10 
Power cost (a-c) 0.10 
Operation and maintenance 0.11 

Total 0.40 


For use in this study an average of 
45% is taken as a good figure for re- 
duction of installed rectifier costs to 
equivalent uniform annual costs. Using 
the value of $35 per amp of output as 
the cost of initial installation, we ob- 
tain, 

$35 & 0.45 = $15.75, 
equivalent uniform annual cost per amp. 
A value of $16 per amp will therefore 
be used throughout this article for the 
usual range of rectifier sizes. 

The next step will be to try to place 
the magnesium or zinc anodes on a 
similar basis. A 17-lb magnesium anode, 
with lead wire and backfill, will be used 
as a ‘standard anode” in order to obtain 
a basis for calculations. The cost of such 
an anode delivered on the job is assumed 
at $10 ($8.51 was an actual figure to a 
large Illinois user in 1954). This in- 
cludes the wire lead and backfill. A 
comparable zinc anode putting out the 
same current over substantially the same 


E quivaient Uniform Aanuel Cost in SperAmp.(Curves A.C 0@€) 


life span would weigh approximately 30 
lb, but costs (1954 market figures) 
about the same amount with lead wire 
and backfill. These costs obviously will 
vary considerably with location and 
quantity purchased, but will be assumed 
as stable for this discussion. 

Based on experiences set forth in the 
literature on magnesium and zinc**, 
the standard anode as described above 
will put out approximately 0.1 amp for 
10 years, its rate of consumption de- 
pending, of course, on soil and loca- 
tion conditions. 

The installation cost of anodes will 
be assumed first at a figure of 1.00 times 
the delivered cost, giving a total in- 
stalled cost of anodes of 2.00 times the 
delivered cost, or 

$10.00 « 2.00 
per standard anode. 

Based on the foregoing assumptions 
and computations, Table | sets forth 
the equivalent uniform annual costs 
(EUAC) of the standard anodes based 
on various rates of electric current pro- 
duction. The life of the anode is as- 
sumed here to vary inversely as this cur- 
rent production. The EUAC is expressed 
in dollars per ampere of output, and is 
shown in column (7). 

Fig. 2, curve (A), shows a plot of the 
EUAC of Table 1. 

The direct current output in amperes 


$20.00 


COSTAND DF CURVES 






Distribution Factor (Curve B only) 


Mea. from @ 1716 Mg. Ac.ode or Equiveient 


Fig. 2. Cost and distribution factor curves. 
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of a cathodic provection power source, 
however, is NOt « ntirely useful for cath- 
odic protection purposes as a general 
mule. There are frequently large areas of 
over-protection near the power source 
which must be acc epted in order to pro- 
yide minimum protection levels farther 
from the source. This is more the case 
with rectifier sources where the currents 
are larger, but is also true for anode sys- 
tems as well. The ratio of total amperes 
out of a cathodic protection source (0 
the portion useful in maintaining cath- 
odic protection Is defined as the diséri- 
bution factor, or DF. From field experi- 
ence, rectifier distribution factors range 
from 3.00 to 5.00 or more**:". Anode 
distribution factors may range from 
dose to 1.00 to 3.00 or more depending 
upon the soil and relative locations, 
spacings, and other factors. 

Evidently, in order to compare rec- 
rifer and anode costs it is necessary to 
convert the EUAC figures heretofore 
obtained per ampere of output to EUAC 
per ampere of current useful for cath- 
odic protection. This can be accom- 
plished by multiplying the EUAC fig- 
ures from column (7) of Table 1 by a 
set of distribution factors for anodes, 
and by multiplying the figure of $16 
per ampere of output for rectifiers by 
distribution factors appropriate for the 
rectifier in question. 

A possible curve of distribution fac- 
tors for anodes is shown in Fig. 2 as 
curve (B). It should be emphasized 
that this curve would be based on a par- 
ticular spacing, location, and soil en- 
vironment, and expresses the effective- 
ness of the anode with various current 
outputs. It is not easy to find values for 
such a curve, and the curve may change 
radically from one situation to another. 
However, for purposes of discussion the 
curve as shown will be used herein. By 
multiplying the values of curves (A) 
and (B) respectively, curve (C) is de- 
rived. Curve (C) shows the EUAC 
variation with ampere output of one 
anode, based on the effectiveness of that 
anode in providing cathodic protection. 
For purposes of comparison, the curves 
(D) and (E) are shown for rectifiers 
of distribution factors 3.00 and 4.00, re- 
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reughly the region from 0 to 100 ma. as 
representing soils of above 1500 ohm- 
cm. resistivity; that from 100 to 300 
ma. as representing soils from 1500 
ohm-cm to 500 ohm-cm, and that from 
300 ma. up as representing soils from 
0 to 500 ohm-cm. This would be on a 
magnesium anode scale. On a zinc scale 
the same current ranges would correlate 
with soil of above 500 ohm-cm, 500 to 
150 ohm-cm, and from 0 to 150 ohm- 
cm, respectively. 

As an illustration of the use of curve 
(C) of Fig. 2, take as an example a pro- 
posal to install anodes in a soil of rough- 
ly 1500 ohm-cm. In such a soil the 
standard zinc anode gives about 30 ma. 
of current and would cost around $140 
per ampere of output; in the same case 
the magnesium anode costs $66 per am- 
pere of output; and the rectifier of dis- 
tribution factor 4.00 costs $64 per am- 
pere of output. However, in a soil of 
250 ohm-cm, the zinc anode gives about 
200 ma. output, or a cost of $53 per 
ampere of output, while the magnesium 
anode gives around 600 ma. at a cost 
of $98 per ampere output, with the rec- 
tifler remaining at $64 per ampere out- 
put. In the first case the magnesium 
and the rectifier were similar in cost and 
much cheaper than the zinc. In the sec- 
ond case the zinc and the rectifier were 
similar in cost and much cheaper than 
the magnesium. Again it should be re- 
iterated that these figures are presented 
to illustrate the method of analysis, 
rather than to present data which could 
be directly applied to a case at hand. 

At this point the question might be 
asked: what is the effect of labor of in- 
stallation on the curves for anodes? A 
study of the foregoing computations re- 


veals that the effect would be to raise or 
lower curves (A) and (C), burt to not 
change their shape substantially. One of 
the most critical factors in a decision 
between anodes and rectifiers, however, 
is the distribution factor curve. If this 
curve could be lowered for the larger 
anode output, one comes to a rather 
startling conclusion: anodes (17-lb 
magnesium, or 30-lb zinc) putting out 
from 100 to 300 ma. might be consider- 
ably cheaper than rectifiers, while in 
general these same sized anodes would 
be more expensive than rectifiers for 
outputs lower than 100 ma. This as- 
sumes that the compared rectifier has a 
DF of 4.00. Again, however, if the cost 
of the installed anode were to become 
from 3 to 4 times the delivered cost, the 
margin of advantage would be wiped 
out. 

To summarize the conclusions so far: 


The critical variants in the matter of 
choosing economically between rectifi- 
ers and anodes are: (a) the cost of 
anode installation labor, (b) the anode 
distribution factors, and (c) the recti- 
fier distribution factors. An engineering 
designer for cathodic protection should 
pay particular attention to these factors 
in his special case to find which is more 
important. If the engineer attempts to 
reduce rectifier distribution factors by 
placing small units closer together, his 
cost of $16 per ampere of output will 
also increase because the rectifier sup- 
port, the pole, the meter loop, the panel 
controls, cables, and other items con- 
tribute to a fixed cost which does not 
decrease at the same rate as the cost of 
the rectifier stacks and the operating 
costs. The anode distribution factors are 
influenced greatly by the geometry of 





TABLE 1. EQUIVALENT UNIFORM ANNUAL COST PER AMP FOR THE 


STANDARD SACRIFICIAL ANODE 
(17-lb magnesium or 30-Ib zinc) 





spectively. These curves are shown as (1) (2) (3) (4) (5) (6) (7) 
straight lines even though a more thor- Drain Fixed Oper. G Deprec. Total Installed EUAC*® 
ough analysis might show that the lines inma. charges Maint. st. line factor cost per/amp. 
merely represent points from some 33 3 0.09 0.11 0.03 0.23 $20 $138 
curve of rectifier cost vs size. 100 0.09 0.11 0.10 0.30 $20 $60 
There is probably some correlation —~ — a a oo a me 
between the abscissae of the curves of | : | | 
1000 0.09 0.11 1.00 1.20 $20 $24 


Fig. 2 and the soil resistivity. For ex- 
ample, it might be possible to classify 





*Equivalent uniform annual costs. 
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anode location, the state of the pipe 
coating, if any, and other factors such 
as soil resistivities. The installation costs 
may be reduced in some cases by larger 
installation programs enabling power 
diggers and power machinery to be 
used, and by standardization of instal- 
lation procedures. 

Some engineers have experimented 
with mass-produced rectifiers of small 
size which are located close together. 
No meter loop is used if the company 
also owns the electric supply system; 
meters are eliminated, and the rectifier 
case is made as simply as possible. The 
effect is to reduce the distribution fac- 
tors below the usual 3.00 to 5.00, and 
thus obtain an economic advantage for 
the rectifier. 


Part 3. 
Application to 
particular cases 


In order to illustrate the methods of 
analysis discussed above, it seems desir- 
able to discuss several typical cases of 
cathodic protection applied to under- 
ground systems. The following cases 
will be considered: 


1. An isolated bare welded steel pipe- 
line (10 miles of 12-in.). 





2. An isolated well-coated welded steel 
line (10 miles of 12-in.). 

3. An isolated bare line coupled every 
20 fe (10 miles of 12-in.). 

4. Hot-spot protection on a transmis- 
sion line. 

5. Bare distribution system for gas or 
water, with couplings. 

6. Well-coated and welded distribution 
system (new). 


Case 1. Usually rectifier spacings on 
such a bare electrically continuous pipe- 
line will be experimentally determined 
and may vary considerably with the soil 
resistivity. Assume, for example, the 
cathodic protection of the 10-mile sec- 
tion in a fairly homogeneous soil of 
about 1500 ohm-cm resistivity. Assume 
that 1 ma./sq ft has been found to be 
a proper current density for complete 
protection. This implies that a total in- 
put current of 
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10 X 5280 X 1 & » X 0.001 = 166 
amp will be required to protect. If a 
distribution factor of 3.5 is assumed, 
the total current requirement from a 
rectifier would be 

166 & 3.5 == 581 amp. 
This represents an EUAC of 

581 & $16.00 == $9296 per year, 
providing thar 10 to 15 rectifiers were 
used over the 10-mile section. 

As a comparison, assume that 17-lb 
magnesium anodes (zinc might be more 
costly here due to lack of current out- 
put) will put out an average of 100 ma. 
for 10 years in this soil. For frequent 
anode spacings and reasonable geomet- 
ric configurations, a DF of 1.10 is as- 
sumed; therefore, each anode will pro- 
vide for 

100/1.10 == 91 sq fe 

of metal surface, or an amount of line, 
91/(1 X& ») 29 lineal ft approxi- 
mately. One anode for each 29 lineal ft 
of pipe should then give adequate pro- 
tection providing that the assumptions 
made on distribution factor are now 
compatible with this spacing. The in- 
stallation will involve 

5280/29 == 182 anodes per mile 
to give a total of 1820 anodes for the 
10-mile section, or a total current of 
182 amp. The EUAC for this anode 
installation would be 


182 « $66 = $12,012 for the line. 


Intangibles 


Evidently, in the case assumed, and 
with the various assumptions which 
have been made, the rectifier installa- 
tion is the cheaper by several thousands 
of dollars per year. However, there are 
a number of intangibles that should be 
considered. For the case just outlined, 
suppose that the required level of pro- 
tection were discovered to be 2 ma./sq 
fr instead of the 1 ma./sq ft assumed. 
The rectifier would have also provided 
this level over, say, 60 to 80% of the 
former coverage, because of the large 
distribution factor, while the anodes 
would have provided this level over 
none of the distance. Other intangibles 
include right-of-way advantages of one 
method of protection over the other; 
greater continuity of service from an- 
odes over rectifiers powered from a-c 





lines; and various ocher factors 


ing to a specific case Ppl: 


Case 2. There is no Particular dif 
ference economically between the 
steel case and the coated steel Case ey 
cept for the generally lowered Cutten 
requirements in the coated Situat 
Both rectifiers and anodes will be 
farther apart and the costs should be te. 
duced by a factor of | /20 at lease, per. 
haps even by 1/100. In soils of high 
resistance the anodes may not gy 
sufficient driving voltage, since the Cir. 
cuit resistance is higher due to the coge. 
ing. In practical instances the cose of 
either rectifiers or anodes is likely to be 
in the same order of magnitude, 
viding that the anodes can be used g 
all. The resistivity of the soil must be 
very low to utilize zinc economically jn 
this case. Magnesium ribbon may be of 
advantage in high resistance soils, other. 
wise rectifiers would be used, 


Case 3. The bare line with insulating 
couplings is probably no longer cop. 
structed, but many old lines on which 
protection is needed are of this type 
Here the advantage of cathodic proteg. 
tion over reconditioning of the pipe 
may be less, but it may also pay out 
with ratios of cost of one-half to one 
fifth of the cost of the reconditionj 
both reduced to the EUAC basis. 


Couplings 


If a rectifier is used the couplings 
must be made electrically continuous, or 
bonded. Experience shows that the cur- 
rent cost of bonding on transmission 
lines in rural regions may range from 
$2 to $15 per bond. For purposes of 
discussion it will be assumed as $6 per 
coupling. The cost of a mile of bonding 
is then: 

5280/20 6.00 — $1584 per mile. 
To reduce bonding costs to an EUAC 
basis the following factor is derived: 


Fixed charges 0.09 
Depreciation 0.02 
Total 0.11 


The cost of bonding is then 
$1584 « 0.11 = $174.24 per mile, 
annually; for 10 miles of line the cos 
will be approximately $1750 annually. 
This figure must be added to the BUAC 
for rectifier protection from Case 1: 
$9296 -+- $1750 = $11,046 per yeat. 
Only a portion of this cost must be 
added to the anode installation, how 
ever, since the bonding bell-holes may 
be used for anode connections. If it's 
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_.,..with the number one rectifier in the field. Rugged, 
efficient, dependable Good-All rectifiers are protecting pipe 
line systems throughout the world, delivering continuous, 
trouble-free performance 24 hours a day. 


ood-ALL 





SELF-COOLED 


Single and three phase models. Any combination 
D. C. volts and D. C. amps. Any line voltage. Wide 
range voltage adjustments for easy installation. Easy 
to maintain voltage spread, and adjust for seasonal 
changes and variation in ground bed calculations. 





@ Overload Protection 


@ Selderiess D. C. 
Terminals 

@ Efficiency 
Gvueranteed 

@ Heavy-Gavuge 
Autobody Steel 
Cabinet with baked 
enamel finish 

@ Vinyl! tubing 
insulation 

@ Selenium stacks 
in all types and 
models 








Cathodic Protection 
Rectifiers... For Every Job! 





OIL IMMERSED 


Single and 3 phase models. Regular or external ad- 
justing types. Unit easily removed for inspection. 
Quick change wider range voltage adjustments and 
other features same as self-cooled model. Also avail- 
able in EXPLOSION-PROOF single and three phase 
models for HAZ- 
ARDOUS LOCA- 
TIONS. Basically the 
same as all oil-im- 
mersed units. Extra 
deep case. Unit sub- 
merges 6 to 7 inches 
under oil. Explosion- 
proof fittings for 
D.C. leads. Meter 
switches and A.C. 
line enclosed in ex- 
plosion-proof hous- 
ing. 

















SMALL SIZE for Pole Mountings 


Selenium stacks, transformers and associated equip- 
ment are designed for 50° C. Same quick change 
wide range voltage adjustments as self-cooled model. 
Inner panel hinged at bottom 
for easy servicing. 


@ Self Cooled @ Lightweight 
@ Compact @ Easy to instal! 
®@ Easy to service 


@ Same extreme sensitive, 
efficient and 
trouble-free operation as 
other Geod-All Models. 








ADD-A-STACK 


Designed especially for those who cannot foretell 
ground bed resistance, or seasonal changes or re- 
quirements. Stacks are 
easy to add or remove, 
can be connected 
in series for high 
voltage require- 
ments or in paral- 
lel for high D. C. 
amperage require- 
ments or connected 
series-parallel. Each 
stack is a Full Wave 
Bridge Rectifier. 










individually engineered to fit your particular requirements. * Prompt engineering service * Early delivery 
WRITE, WIRE OR PHONE FOR COMPLETE DETAILS AND PRICES. 


GOOD-ALL ELECTRIC MFG. CO. 
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assumed that $750 may be saved in this 
manner, the comparable cost of anodes 
would be 
$12,012 + $1000 == $13,012 per year. 
It is interesting to compare at this 
point the cost of protection vs the cost 
of reconditioning. Assuming that re- 
conditioning costs $20,000 per mile for 
12-in. line in the type of terrain of the 
example, the annual charges for a 10- 
mile section would be 
$20,000 « 10 & 0.11 == $22,000 per 
year. The cost of cathodic protection 
was evidently about half of the cost of 
reconditioning in the example cited. 


Case 4. “Hot-spot” protection refers 
to transmission lines on which cathodic 
protection is needed at stream beds, 
irrigation ditch crossings, alkali flats, or 
other areas of extremely local corrosion 
attack. It is assumed that the line is 
generally free from corrosion except for 
the aforementioned locations. 


Cost of power 


Since the cost of power from rectifiers 
and anodes is usually in the same order 
of magnitude, the problem of hot-spot 
protection reduces to determining 
whether the section is long enough to 
bear the total charges on a small recti- 
fier, compared to the normal anode de- 
sign for the area in question. For a 100- 
ft section of 12-in. line needing a total 
of 300 ma. of current, for example, three 
or four anodes might do the job at an 
EUAC of from $20 to $25 per year. 
The smallest rectifier installation prac- 
ticable would likely cost $150 installed, 
giving an EUAC of around $60 to $70 
per year. 

For such short section, therefore, the 
anode seems to be a better solution. In- 
tangibles would include the partial pro- 
tection given by the rectifier over ad- 
jacent line, but not provided by the 
anode system. If the hot-spot is of suf- 
ficient length, then, the problem be- 
comes similar to that of the long trans- 
mission line, and decisions must be 
made on a similar basis. 

Where it has been decided to protect 
the hot-spot by sacrificial anodes, then 
comes the question: should zinc or mag- 
nesium be used? The costs of these two 
have been shown to be of comparable 
magnitude for a given current output. 
However, the environment fixes the out- 
put and may also influence the choice 
of material. Thus zinc would probably 
be a first choice for very low resistance 
soils, while either could be used in me- 
dium resistance soils, and magnesium 
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would likely be chosen for high resist- 
ance locations. 


Case 5. The cathodic protection of a 
bare gas or water distribution system 
with couplings becomes a very expen- 
sive solution to the corrosion problem. 
Rectifiers are usually ruled out because 
of the possibility of excessive damage 
claims resulting from deterioration of 
other bare piping systems not con- 
nected to the protection system. On 
the other hand, anode installation costs 
may skyrocket if the lines are under 
pavement. Protection of such systems is 
usually undertaken on a hot-spot basis 
unless all systems can be protected with 
one cathodic protection system, elimi- 
nating the possibility of damage to for- 
eign piping. Many companies have 
formed a policy of installing an anode 
at each leak that develops on the system, 
and where the risk from leaks is high, 
this procedure seems sound. Bonding 
of bare distribution lines is usually not 
done unless a rectifier can be justified 
for some particular isolated section of 
the system. 


Unprotected coupling 


Some companies install one or more 
anodes on a joint of pipe, and leave the 
couplings unbonded. This may halt cor- 
rosion on the joints, but may also leave 
the coupling itself unprotected. 


Case 6. If a new well-coated piping 
system is carefully insulated from all 
other bare and foreign systems, either 
rectifiers or anodes may be used. If the 
system under consideration is of small 
sized pipe, current densities will be low 
in the soil, rectifier distribution factors 
may be down below 3.00, and the eco- 
nomic picture seems to favor the rec- 
tifier. This is particularly true on small 
distribution systems where one rectifier 
may be used to protect the town plus a 
transmission lateral as well. 

Again anodes may also be used with 
only slight economic disadvantages. In- 
tangibles favoring the anode include the 
difficulties encountered when rectifier 
ground beds are located within the dis- 
tribution system and near foreign pip- 
ing. At this location current densities 
are highest and some interference is 


. probable. The elimination of this inter- 


ference involves, usually, partial protec- 





ee 


tion of some of the foreign pipe, with 
a corresponding reduction in distriby 
tion factor for the rectifier installation 


4. Conclusions 


When direct economic Calculations 
plus intangibles are taken into consid. 
eration, the usual solutions to the prob. 
lem of rectifiers vs anodes may be listed 
as follows: 

Rectifiers. Used for cathodic protec. 
tion of gas, oil, and water transmission 
line in all resistivities of soil or soly. 
tions; for protection of ship hulls and 
other metallic structures in soils apd 
solutions. Not used where stray cy. 
rents created in the soil or solution 
would be hazardous. Used in refineries 
and in high resistance soils. 

Sacrificial anodes. Used for bare and 
coated distribution systems in cities: fog 
hot-spots in transmission lines; for cath. 
odic protection where no a-c power sup. 
plies are available; and for use where 
the inherent low distribution factor 
gives the anodes an economic advan. 
tage. Zinc may be more advantageous 
in very low resistance soils or solutions: 
magnesium in soils of moderate resist. 
ance. 


Ratio 


In situations where either may be 
used engineeringwise, the distribution 
factor or ratio of power source output 
to usable output is a most important 
factor. This ratio is high for rectifiers 
and low for anodes as a rule. In a situ. 
ation where the rectifier distribution 
factor is 4.00, and the anode distriby 
tion factor is 1.10, there should be very 
little economic advantage of one typeot 
power source over the other, for mod 
ate anode outputs. ‘ 
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This meter 
can be read 
two ways 


ODAY, with a high percentage 

of wives working, every gas serv- 
iceman knows how hard it is to find 
the “lady of the house” in. As suburbs 
become more isolated, residents are 
away from home for longer periods of 
time to shop or run errands. This 
means meter readers, unable to get in- 
side, must make more “skip” readings 
than ever before. It is no wonder that 
gas companies have given serious con- 
sideration to the problem of installing 
meters that may be read without enter- 
ing homes. 

New houses in the Long Island area 
of New York are designed with the gas 
meter inside and the electric meter out- 
side. The majority of home-owners 





View looking in through cellar window at 
second index on back of meter. 
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Meter posed in front of mirror to show second 
index on back of meter. Spur gears drive shoft 
from standard index to back index. 


would prefer not to be disturbed by the 
meter reader at all. However, gas com- 
panies that operate in areas of severe 
cold are reluctant to make outside in- 
stallations for metering manufactured 
gas because cf condensates and freez- 
ing. With the use of natural gas, these 
risks are somewhat lessened, but there 
still remain inaccuracies because of 
temperature extremes. And the cost of 
moving all existing gas meters out of 
doors would be prohibitive—or at 
least uneconomical. 


One of the new devices that make 
possible outside reading of inside me- 
ters is the dual index meter. Designed 
by the Long Island Lighting Co. for its 


own use, this meter has a second reg- 





Duel index meter in position at cellar 
window. Meter faces cellar. 


ister that is installed in the back of the 
meter and gear-driven from the regular 
index shaft (to give normal rotation of 
both indexes). Identical readings can 
be taken from the front and back of the 
meter. Tests before and after installa- 
tion of the second standard index show 
no readable increase in differential 
across the meter at the rated capacity 
(150 cut fe per hr). 

One main advantage of this approach 
is that the cost per meter is about one- 
fifth that of remote register devices. 
The meter set can be right or left hand, 
as required, without an extra fitting, 
and it may be placed at a normal dis- 
tance from a window or glass block. 
Existing meter sets can be transferred 
more easily to new locations in front 
of windows. Within the premises, in- 
dex test and prover dials are directly 
available to servicemen so that appli- 
ance burner settings and inside leaks 
may be checked without the use of 
mirrors or auxiliary lighting at night. 
The second index does not interfere 
with the repair of the meter, adding 
only the negligible cost of resetting to 
the repair bill. 

Although still experimental, the dual 
index meter presents a practical ap- 
proach to the problem of making in- 
side gas meters readable from outside. 


Adapted from a story by C. M. Harrie of Long 


Island Lighting Co., Mineola, which appeared in 
The Flow Line, published by Rockwell Manufacturing 
Co., Pittsburgh. 
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is superb. Its construction meets highest Humphrey 
standards of dependability. Here, truly, is today: 
finest Vented Recessed Wall Heater. You can 


display it with pride—sell it with confidence. 


Your customers will love the rich harmonious 
decorator colors of the cabinet. There are three 
color choices— Veiled Blonde, Mermaid Green, 
elem Oleh A mOClach Ai imei ol) ¢-Mit mele 
efficient, 2 way heating that warms floors and 

far corners. Those mechanically inclined will be 
impressed by numerous superior features, such 
exclusive new Humphrey Corr-l-Tube radiator of 
ingot iron, built-in draft diverter, stainless stee 


non-clogging pilot, and inside-the-wall vent. 


The rated input capacity is 30,000 b.t.u. Approved 


under latest AGA requirements. 


New catalog sheet is just off the press. Write 


for it today 
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“The critical question 
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ises not when a meter is 
in the 14-year age bracket 


(meter to be repaired ) 
nor when in the 28-year 
age bracket (meter not to 
he repaired ), but when ut 


bracket.” 


is in the 2 


|/-year age 





Economics of planned 











meter retirement programs 


By G. K. BACHMANN, General Superintendent of Meters 
Public Service Electric G Gas Co., Newark, N. J. 


"Four points of economic search” 


This article is adapted from the prize- 
winning essay in the contest con- 
ducted by Rockwell Manufacturing 
Co. on planned meter retirement pro- 
grams. (See February GAS, p. 103.) 





EAL satisfaction to the gas com- 
pany and its management in a 


planned meter retirement program that 
allows new meter replacement pur- 
chases can exist only if the program is 
based on economic study and fact. Such 
study must include aggregate informa- 
tion on at least sample groups of me- 
ters in various age Categories, as well 
as intimate knowledge of the con- 
struction and performance of the vari- 
ous types of meters in service. 


Under certain circumstances it is pos- 
sible that meters of advanced age may 


be mechanically unsound, or even un- 
safe to the consumer. In this instance 
the problem is essentially one of opera- 
tion and does not properly fall under 
the subject of this essay. Of course, un- 
sound operating meter conditions do 
have economic connotations but the 
subject under study is not ordinarily ex- 
panded to include such considerations. 

Four points of economic search must 
be covered in a comprehensive study 
of meter economics. These are: 


1. Depreciation. 

2. Cost of removing from service and 
testing. 

3. Maintenance cost. 

4. Loss in revenue due to inaccuracy. 


Fig. 1 and Fig. 2 give a graphical de- 
scription of cumulative life meter cost. 
Note that the conventional chart (Fig. 


1) has smooth curves that result from 
group statistics of meter maintenance 
involving large numbers of meters. 
Fig. 2, with sharply reversing curves, 
indicates a sample periodic maintenance 
cost history of an individual meter, 
which is an illuminating consideration 
in this study. 

Although largely based on tinplate 
steel meter considerations and perform- 
ance, the methods and findings of the 
study are fundamental to studies of me- 
ter obsolescence regardless of type. 


Generalities of 
meter life 


Each of the four points of economic 
search is important. None should be 
written off with a preliminary conclu- 
sion that it is unimportant in a study 


(Continued on page 90 ) 





CUMULATIVE 
COST PER METER YEAR 


Fig. 1. Graphical description of cumulative life meter cost 
based on group statistics. 
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MINOR REPAIR 


MAJOR REPAIR 


ry TOTAL COST 








renee? GT 
‘ ° yes 
AGE OF INDIVIDUAL METER 


Fig. 2. Sample periodic maintenance cost history of an 


individual meter. 
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Meter retirement .. . Depreciation 


method used by the company must be applied 





of meter economic life. The four points 
may have hidden values, which only 
application of factual data will bring 
out. 

Taking the four points individually, 
we may note the following: 


|. The depreciation method em- 
ployed by the gas company must be ap- 
plied in the meter study. Although the 
individual may theorize, for instance, 
that a sinking-fund method gives a true 
picture of depreciation cost, it is use- 
less to use the sinking-fund method if 
the accounting department prefers 
straight line or some other method. 


2 & 3. In general, a major reduction 
of removal, test and repair costs, which 
is made possible only by extending the 
meter-change period, has not been ac- 
complished in the past through excel- 
lence of meter construction and repairs 
in areas where manufactured gas was 
prevalent, but is now possible and prob- 
able with the advent of natural gas. In 
economic study today we must rely on 
the performance record of meters in 
natural gas areas, although the particu- 
lar gas property under study has only 
a manufactured gas history. To do other- 
wise would be to ignore the tremen- 
dous changes in our industry. What to 
expect meterwise after conversion to 
natural gas has been given great pub- 
licity in gas association meetings. 

4. Loss in revenue caused by inac- 
curacy is a matter of great importance 
when considered in connection with 
old-style meters, which lack durability 
in meter materials, and any meters sub- 
jected to chemical effects of manufac- 
tured gas. 

Today, customer refunds made after 
meters are removed and intested with 
a fast result are of dubious value as 
supporting evidence that billing over- 
collections from these customers were 
actually made. 


Customer refunds 


No overall economic study figures 
based on past performance of a gas com- 
pany are given here. These studies, com- 
bining the four points of economic 
search, are to be found in Amecviccr 
Gas Association Proceedings of recent 
years. Buc they have a limited value 
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today, because the conclusions drawn 
from large-volume statistical data pre- 
sented were based on continuation of 
telatively stable gas conditions, 1.¢., the 
sending out of manufactured gas. How- 
ever, with the use of these studies as 
background material, we may make cer- 
tain observations in ofder to obtain 
worthwhile conciusions to present me- 
ter economic problems. 


21-year life 


A review of a well-known study of 
optimum meter life presented by David 
Allen of the Washington (D. C.) Gas 
Light Co. in 1938 reveals an observa- 
tion that has great value today. Careful 
reading of that paper, which concludes 
that meter life should average about 21 
years, brings to light the fact that 2 
change in the type of meter purchased 
had occurred 21 years before the study 
was begun. Reference is made in the 
following section to past meter design 
changes of major consequence. 


Current 
peculiarities 





STUDY of economic meter life 
must, of course, be attuned to 
present conditions. Today, gas compa- 
nies are for the most part either veteran 
distributors of natural of mixed gas or 
newcomers in the distribution of nat- 
ural or mixed gas, with consequent dis- 
turbed meter-proof problems. The pres- 
ent cost of a rediaphragm repair ( large- 
ly needed to recondition meters under 
a gas conversion program, but also occa- 
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-” > . 


i P rn ¢) +) ig 





sionally required as 1 result of fail 
under natural gas or» ration), fe. 
with the expected lite of such recond; 
tioned meters on the one hand m : 
be balanced against the cost of ‘ fe 
meter and its life before EXCENSIVeE re. 
pairs are needed, on the other hand 
The present range of meter life as prac. 
ticed by most gas companies Varies, ys. 
ing approximate figures, from Mini. 
mum average life of 21 years toa maxi. 
mum of 35 years or more. These age 
figures are multiples of seven years, 
common periodic change period, 


Change period 


Gas companies either now have of 
are looking forward to establishing 4 
change period of at least 10 years, and 
all efforts should be directed to a realjgi. 
tion of such a goal, for, as mentioned 
previously, only thus can a miajor re. 
duction in metering cost be effected 
In the case of companies that have up. 
dergone a conversion, the meter jp. 
stalled in service today is the one that 
must be depended upon at the ‘end of 
the average seven-year change period 
tO give a performance, largely gauged 
by intest proof, of sufficient average ex. 
cellence to allow application to the pub. 
lic service commission for the 10-year. 
change period. In the case of veteran 
natural gas companies, application for 
longer periods of service is expected, 

We now reach the principal ques- 
tion: Is it economically realistic, in view 
of our expressed goal, to make exten- 
sive repairs on meters in service 14, 
21, 28, and 35 years?* This question 
does not have a simple answer. 


Major changes 


Major changes occurred in gas meter 
design in the middle 1920's. These te. 
sulted partly from the consolidation of 
a number of relatively small meter 
manufacturing enterprises into whatbe 
came the largest manufacturing com 


pany of that era, with consequent staie 


dardization of meter design. 


Many meters purchased before 15 
averaging perhaps 35 years of age, 
presently being repaired by many gs 
companies, but it must be a policy o 
expediency rather than economics that 
allows such a practice to be pursued 


*Here again the service periods used are multiples 
of seven years. These multiples are net meant 
specific meter age. but are meant to apply to meer 
in the same general age. whether multiples of 
periodic change perod or not, 


(Continued on page 94) 
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Meter retirement . . . Local experience 


key to question of tinplate or hardcase meters. 





Features of these meters of the 5-It. 
size such as lead stuffing boxes, light- 
gauge flag rods, narrow flag-to-rod joint, 
soft-metal carriage brackets, 8-in. small- 
capacity diaphragm, absence of the brass 
bushing in white metal valve cover arms, 
non-riveted screws, long side pipes, 
putty index glass, click-type reverse 
stop, etc., are money losers. Further- 
more, their capacity is either low, in 
the vicinity of 90 cfh, or too high for 
the quality of construction, as in the 
case of the old style SA meter with its 
hollow wearing and oversized valve cov- 
ers. Failure to replace these meters with 
ones of modern design can only result 
from failure to face the problem. 


Much more can be said in defense of 
repairing meters purchased in the late 
1920's and thereafter. These meters 
have none of the faults enumerated 
above for meters of earlier vintage. 


Tinplate steel meters of present mod- 
ern design, alchough fundamenzallv the 
same as those mentioned in the previ- 
ous paragraph, have, of course, a num- 
ber of important improvements, such 
as overcast solid brass valve cover arms, 
the presently preferred 4-circle index, 
improved index test dial, 100° solder 
seal index glass, etc. In a few of its fea- 
tures, such as the use of 4a tinplate in 
place of the present 2a, and the heavy 
metal 5B-type valve cover in place of 
the present 5B lighter metal or 5B bake- 
lite cover originally designed during 
war emergencies, the construction of 
the older meter is (or was) slightly 
superior. 


Minor repairs 


The so-called “disposable” meter is 
making its appearance on the market 
at this time. “Disposable” is really a 
misnomer, for this meter is designed to 
take minor repairs only. Too little is 
known of the price and performance 


of these meters at this time to include 
them in a study of meter economics. 


Today, hardcase meters in either 
aluminum or cast iron have greatly im- 
proved design, together with long-wear- 
ing materials in moving parts. The 
probable life of these meters is almost 
unlimited, except possibly for obso- 
lescence brought on by future improve- 
ments. There is a difference of opinion 
among gas Operators as to whether the 
performance of hardcase meters, using 
generally higher crank speeds for equal 
flow and various style of diaphragms, 
is as good as, equal to, or better than 
that of tinplate meters. Regardless of 
this difference in thinking, a complete 
survey of economics of replacing me- 
ters from service must include consid- 
eration of the hardcase meters, with 
their particular adaptability to outdoor 
sets. Local performance experience 1s 
the key to the answer to the relative de- 
sirability of tinplate or hardcase meters. 


Volumes involved 


The consideration of whether to 
replace soundly designed meters pur- 
chased within the past 14 to 28 years 
is important because of the great vol- 
ume of meters involved. In this con- 
nection, the following questions should 
be answered: 


1. Has physical deterioration of the 
21-year-old meter been avoided to an 
appreciable extent? 

(The average situation is about as 
follows, although local conditions must 
be known for the individual situation. 
Meter age shown is an approximate 
figure. ) 


14 Years 21 Years 28 Years 
Age Age Age 
Yes Probably No 


2. What is the rediaphragm cost 
compared to the purchase price of a 





TABLE 1. COST COMPARISONS 
Repaired Meter 


Repair — $10.50 Cost 


Extended life — 
20 years 


Cost/yeor — $0.52 
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$16 (tinplote) 


Life without major 
repair — 30 years 


Cost/year — $0.53 


New Meter 
$14-$18 (hardcase) 


(Make savings allowance 
for greater advantage in 
outdoor sets.) 





new meter? ( Avera, ‘ituation,) 
14 Years 21 Years 


Age Ay }¢ 7 No 
60% 65 10% 


3. In units of the voal of a] 


age period, what is the expected life 
of the rediaphragmed meter, with 
metal skeleton? (Average situasi Ny 


14 Years 21 Years 
Age Age am 
20 Years + 10 or 20 years | 10 Yeon 


depending upon 
meter condition 
ond quality of 
repair. 

The answers above indicate that the 
critical question arises not when a me. 
ter is in the 14-year-age bracket (meter 
to be repaired) nor when in the 28 
year-age bracket (meter not to be ge 
paired), but when it is in the 21-year. 
age bracket. If a gas company is so fog. 
tunate as to have plant and labor cop. 
ditions allowing a rediaphragm repair 
at 5 to 10% less than the estimared 
65° of cost of a new meter, it should 
repair the 21-year-old meter. This is 
because, at a repair cost equaling 65% 
of the cost of a new meter, the main. 
tenance cost of the repaired meter per 
year of operation for another 20 year 
will necessarily be quite close to the 
cost per year of operation, including 
depreciation and maintenance, of a new 
meter for its first 30 years before te. 
diaphragm repairs are needed (see 
Table 1). 

Certainly it is fair enough under to- 
day's relatively clean gas conditions, te- 
sulting from a preponderance of nat- 
ural gas, to conclude that if a repaired 
21-year-old meter will carry on for 20 
years without further extensive repaits, 
a new meter of current substantial con- 
struction will carry on for its first 30 
years without extensive repairs. 


Summary and 


conclusion 


CONOMIC study as outlined here- 
k in leads us to a planned schedule 
of meter retirement and replacement # 
follows 

|. World War I era meters put 
chased as late as 1925 shall be retired 
without question. 
2. Meters purchased since 1926 shall 
be discriminately treated as follows: 
A. 14-year-age bracket—repait 
(sound metal stipulated ) 
B. 28-year-age bracket- 
retire and replace 
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Solid aluminum alloy tank! Cannot produce rusty-red water ! 


Priced comparable to lined-steel-tank types ! 


Sensational new RUUD ALCOA ALLOY Automatic Gas Water Heater 


A “natural’’ for the profitable promotion of water 
heaters—and the thriftiest fuel they can use—Gas. 
Here's the most dramatic combination of top quality 
and moderate prices in water heater history! 


Unprecedented value! A solid aluminum alloy tank that 
can't produce rusty-red hot water, in a quality unit 
priced competitively with ordinary lined-steel-tank 
water heaters! Outlasts, outperforms any other water 
heater at or near its price. Safely stores 


water at 180°. Laundry-Rated to keep pace Pao 


with any automatic washer made. 


Recognized quality—backed by the com- 
bined skills and resources of two leaders in 





ADVERTISED in 
The Seturdeys Prening 


POST 


MAIL THIS COUPON TODAY! 


Take advantage of the promotional oppor- 
tunities this exceptional value presents. 








Ruud Manufacturing Company 


Kalamazoo, Mich. « Toronto, Ont. 
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NAME 


BUSINESS NAME 


STREET 


OE on 
RUUD MANUFACTURING COMPANY | 
Dept. H-29, 2025 Factory St., Kalamazoo 24-F, Mich. 
[] Have a Ruud man call on me. 
[}] Mail further information on new RUUD ALCOA ALLOY 
Gas Water Heaters. 7 
| 

TITLE 
| 
| 
| 
| 
| 
ZONE STATE 7 
al 


their fields. RUUD . . . America’s oldest manufacturer 
of quality water heaters, and ALCOA .. . world’s 
largest producer of aluminum. 


Two-temperature conveniences! Optional RUUD duo- 
temp feature delivers two hot water temperatures from 
the same tank at the same time: Extra-hot water for 
automatic washers; 125° tap-safe water for bath, 
shower and lavatory. 

» Aluminum Co. of America 























































For Gas Service Lines 
It Pays to Specify 
PAGS) ee Plastic 
Custom Tubing .. . 
designed to your specifications 








The ever-increasing use of plastic 
pipe for both new and replace- 
ment services is easy to under- 
stand when you analyze the 
practical advantages offered by 
| ANESITE—the quality custom tub- 
ing built to your exact specifi- 





cations. 
More and more gas companies 
are specifying this custom tubing for services because... 


% ANESITE custom tubing is so much lighter and easier to handle. 
Service men prefer to work with it. 
% ANESITE will not rust, rot or corrode. 


% ANESITE is flexible so it can be fished through services where 
rigid pipe could not pass. 


% Joints are easier to make up with ANESITE. No open flame or 
heat required. 


% Fewer joints are needed because ANESITE is flexible and can 
be snaked around obstructions. 


% ANESITE is most economical—costs less than other materials. 


Once you try this quality custom tubing, you'll agree that ANESITE makes 
light work of service installations and does a better job right down the line. 


ANESITE COMPANY 


Pioneers in Plastic Pipe since 1946 


® 3575 Touhy Avenue, Chicago 45, illinois @® 





Member, Thermoplastic Pipe Division of the Society of the Plastics Industry, Inc. 
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Planned meter 


retirement program 


i 

C. 21-year-age bracker— 

(sound metal stipulated ) 

|. If favorable local Conditions of 
plant, labor conditions, and volume of 
repair (or a long term favorable pens 
contract) exist, so that the redia 
cost is 55°, -60°% of a new Meter coge 
repair these meters. 

2. If the rediaphragm cost jg 65% 
or more of the new meter COSt, retipe 
and replace with new meters, 

Any time new equipment can be pur. 
chased and operated at a cost no higher 
than that of depreciated equipment, the 
desirable method of operating is tO pur. 
chase new equipment, which realise. 
cally maintains the book value of 
erty. This is a desirable economic prac. 
tice that applies not only to meters by 
to any property operated by a business 
concern. This economic practice is one 
reason the economy in America hg 
progressed faster than in many other 
countries of the old world. In times of 
economic stress, such as war, the oper. 
ator of relatively new equipment is ip 
an infinitely better position with regard 
to survival than the operator of depre. 
ciated equipment. 








Money conditions 


There are times when money market 
conditions make it undesirable to issue 
bonds or other securities at a high in- 
terest-bearing rate in large volume. In 
such instances, the replacement of me. 
ters, using additional capital, may be 
delayed by financial considerations in 
favor of carrying meter repairs as an op- 
erating expense. However, the raising 
of capital is essentially an extraneous 
matter in meter economics. 

The time eventually arrives in the 
life of a meter when an extensive neces- 
sary repair, designed to prolong the life 
of the meter a period of years, results 
in an annual maintenance cost over this 
prolonged period of years approxt- 
mately equal to the annual maintenance 
and depreciation cost of a new meter, 
which will not need extensive repaits 
for a period of years well in excess of 
the prolongment of the life of the re 
paired meter. It is then that the prudent 
public utility operator, who plans @ 
keep his meter plant in the best 
nomic condition, grasps this opportt: 
nity to replace the old meter with a new 
meter at no added overall cost. ' 
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To secure further information on products or 
new literature, simply fill out the coupon and 
mail, indicating by number the information 
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1 Water Heater The pipe can be threaded and is used Available in both automatic reser : 
Siew! r with rigid PVC fittings. The pipe ts types, the valves come unassembled jp 
oe we sd made from B. F. Goodrich Geon ma- three basic sub-assemblies: switch and 
a | kL terial in both normal and high impact thermal element, pilot burner an | 
pe " aa varieties. Easton is presently develop- bracket, and orifice fitting. 
rust are feature : : ine aml anaial "7 . 
i Ci. hem ing 3- and 4-in. pipe and anticipates W hite-Rodgers Electric Co. 
production of 6- to 8-in. sizes at a later 
residential gas dere a 


water heaters. 
Easton Plastic Products Co. Inc. 


The four new 2 4 Spray Coating 
units are identi- : 
fed as Ruud AIl- A new spray coating for metal equip. 














coa alloy models ment that combin €S protection from 
They have per- — p corrosion with a moderate degree of jp. 
formance ratings | sulation is being produced by the Ty 
of 49. 60. 76. and Products division of Koppers. 
104 gals. é Black in color, the new Coating js 
The Ruud Al.- made of processed coal tar pitch mip. 
coa alloy series eral filler, solvent, and granulated cok 
| | offers, on an op- ® Gambinction Valeo Requiring no primer, one application 
| tional basis, the same Duo-Temp fea- of the coating prod UCCS a Protective 
| ture provided in other models. Either W hite-Rodgers has introduced a new covering up to 72 in. thickness, 
| at the time of installation or later. the gas valve combination for use in com- Such combined protection is bes 
water heaters may be equipped for two- bination with a plug-in type automatic suited for oil storage tanks, asphalt stor- 
temperature operation. gas pilot. Being unassembled, a small age tanks, any metal tank whose con 
Ruud Manufacturing Co. inventory of valves and pilot sub-as- tents are kept at temperatures up t 
semblies will provide combinations to 150°F, chemical plants or equipment, 
= fill practically any gas-fired require- corrugated steel sidings, and heating 
2 Plastic Pipe ment. | and ventilating ducts. 
In addition to the plug-in feature, Koppers Co. Ine. 
Rigid plastic pipe in standard pipe the new pilots combine a snap-action 
sizes from 4 to 2 in. is now being pro- switch and a powerful mercury-actu- e 
duced by Easton Plastic Products Co. ated thermal element. They are specially | 
Extremely close tolerances on pipe designed to operate through a wide B | 
walls with uniformity of quality are range of gas pressures and are for usc 
features. on both line and low voltage. 


bp NEW PRODUCTS INFORMATION 
COPIES OF NEW LITERATURE 
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3/55 Fill in numbers of / No. .. No. No. No. | 
items in which you are | | . , . 
interested. ) No. No. No. No | > Boiler Chiller 
| Year-round airconditioning is offettd 
| NAME AND TITLE | in Hydrotherm’s “wet package, which 
| | combines a gas-fired boiler with a com 
FIRM'S NAME.. pletely assembled water chiller. Oca 
| | pying a floor space of 18 in. by 26 in 
} one... | and standing 54 in. high, the unit ii 
| . ‘ » te == ; 288 © 
| | a ee ae a ZONE STATE | heating Capacities canging ate 
| 480 sq ft of installed radiation an 
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like this before! 


NEW FLORENCE “GOVERNESS? 
BRINGS AUTOMATIC HEAT CONTROL 
TO TOP-OF-STOVE COOKING! 


Now enjoy automatic heat control in the “neglected 80%” of all cooking . . 
the kind you do on top of your stove! The new Florence Range ‘“Governess”? 
automatically holds food exactly at any pre-selected temperature, as it 
cooks, with no help from you! You can now do surface-burner cooking 
with the same sureness and convenience you enjoy in your automatic 
oven. You can do perfect deep-fat frying, sauteeing, griddle and pan frying 
... without scorching, sticking, or boil-overs ... and without any extra 
gadgets or appliances! It’s cooking luxury you've never dreamed of... 
with the exciting new Florence Gas Range “Governess.”’ 











ae : 
‘ r — iv te. ~ 
% y an J 
UU 


J orching! No Stokng!/NoBoitover! . : 
HEE ‘ NO EXTRA GADGETS NEEDED WITH 

) set DIAL FOR PROPER TEMPERATURE AND THE “GOVERNESS” pots THE REST! eo THE FLORENCE “GOVERNESS” 
oe. ws 30 simple ond easy! Just set the . -"y gives you consistently good french Extra gadgets and appliances become 








a - thermostot dial. Then the Florence fried potatoes, shrimp or chicken, . unnecessary when you have a new 
“’“Governess” controls the flame, up or ; griddle cokes, bocon ond ggs... ae 1% Florence ““Governess”’ Range. Any 
dozens of cthat dis ol Ai Be? pot is a deep-fat a r, any pan isa 
done — Sant: controlled-heat skillet! 
the exact. temperature you select, tounbelievable sestechoa aeacy WAR asta aaemiamenbeea 
Goo Pesca ag It ends pot-wotching. Ask to see a demonstration today. 








aT 














FLORENCE IS FAMOUS FOR MANY 
QUALITY FEAVURES 


The “‘Governess”’ is the latest in a 
long list of Florence quality features. 
Ask to see the exclusive new J-way 
Range Top, the new Harper-W yman 
Alltrol Burners, the convenient 
Hi-Swing-Out Broiler and the 
famous tena Roto-Broilercue! 


NOW YOU CAN AFFORD 
A “GOVERNESS” 


You'll be amazed at the low prices of 
the many handsome models shown 
at your Florence dealer. See them! 


QQ 
a cm & by 
oe SINCE 1874 


Write for free folder on the new 
Florence “Governess” Gas Ranges 
Florence Stove Company 
Merchandise Mart ¢ Chicago 54 
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Opens 25 feet of trench per minute 


On transmission lines between 
cities, and on distribution and service 
lines in town, Parsons 150 wheel-type 
Trenchliner combines big production 
capacity with precision grading accu- 
racy. It digs 16 to 26 inches wide, at 
depths to 5% feet. 30 digging feeds up 
to 25 feet per minute assure maximum 
trench production at every width, 
depth, and in all soil conditions. 


Specified grades are easy to maintain. 
A hydraulic ram on vertical mast raises 
and lowers the digging wheel with frac- 
tional inch accuracy — giving minute 
depth adjustments. (A separate hydrau- 
lic ram tilts the mast — balances weight 
of the wheel forward on machine for 
traveling or trailer-loading.) 


To suit dry or wet digging conditions, 
quick-change buckets on the heavy- 
duty digging wheel have gumbo lips, or 
self-sharpening, reversible “Tap-in” 
teeth. Buckets are all cast-steel — and 
are available with solid or tine backs. 


Hinged crumber sweeps trench bottom 
clean, ready for pipe. Shiftable re- 
versible belt conveyor, 24 inches wide, 
places the spoil bank on either side 
of the trench. 





This Parsons 150 Trenchliner also has stand- 
ard tractor crawlers with 16-inch treads and 
lug-type shoes (street pads optional). It is 
also available with 12-inch treads and flat 
shoes for city work. You also have a choice 
of 60 h.p. gas or diesel engine. Better look 
into this 150 Trenchliner today. See your Par- 
sons distributor — or write for 150 bulletin. 


mail to: PARSONS CO., Newton, lowa ‘oy Nero cn Hors 























NAME TITLE —EE 
COMPANY = 
STREET — 
city STATE 








Alse interested in: [) ledder-type Trenchliiners . 


.- C) rwhber-tired Trenchmobile® 
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ing Capacities from ‘wo to three 


, , t 
W inter heating and Summer je. 
in connection with forced Convector, 


and baseboard systems for homes 
small commercial es.ablishments “ 
provided. An important feature a 
arrangement of the water chiller jp the 
bottom cabinet of the unit, permite; 
removal for servicing without disturb. 
ing the heating unit 


Hydrotherm Inc. 





6 Snap-Action Thermostat 


American Control Corp. is produc. 
ing a new snap-action thermostat for 
gas storage water heaters. Known a 
the Ultra-Magic Model AC-100, the 
new thermostat has a thermo-magnetic 
gas flow valve, simple valve-action pj. 
lot lighting, snap-action high valve lift 
and fingertip dial temperature indi- 
cator. 

The Ultra-Magic is adaptable w 
either exposed or concealed water heat- 
er construction. 


American Control Corp. 
~ 


7 Water Heater 


wey 6 





Non-cylindrical 
shape, eye-level 
temperature con- 
trol knob, and the 
use of color ate 
tne three outstand- 
ing features of A 
O. Smith's 195) 
deluxe gas water 
heaters. 

Although it stl 
houses a round it- 
ner tank, the & 
seeaecesss terior of the Per. 








seeneeerts maglas deluxe has 


peonerett’ been given a new 
square look with 
a flat front, and 
sides that tapet 
slightly outward 
to meet the more conventionally curved 
posterior. 

Aqua, copper, and white are used 0 
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| wa-2 Thermopilot Valve MR-4Th 
| Single Couple Moos = flew mine Valve 
: ides automa t pter 
duc my —provice® utoff when ype. Provides auto- 
By yt 100% shu matic burner gas shut- 
for pilot falls, ° t tap is off when pilot fails 
off when pilo — offer 
é nm. S$ safe lighting 
1 as downstrea while reset button is 
the ———EEE depressed. 
etic bi OM AT ys 3" ane Gas Cock Safety 
ae? oe. alve—Singie Couple 
| ple Type. Provides piug. 
lift. i cock shutoff and auto. 
matic vaive 100% 
ndi- saitly; Makes pilot 
relig ting safe and 
reach mais gannet 
¢ t0 A safe bet you have before magn burner 
eat: 
an extra sales advantage 
Some people buy for economy. Some want 
the best at any price. But safety rings the bell with everyone! 
~ That means, on any gas appliance, an automatic safety valve 
con- is one of your better sales features. 
" And when it is General Controls (operating 
and- on the proved thermocouple principle) — ) ) 
-- it’s the best! Point to the famous General | / / wae T pene 
— Sing 
water Controls red shield and tell your | | \ Mode Qo 


shutoff and 100% 
safety. 3 stage reset 
knob (On, Off, Light 
Pilot) shows vaive posi- 
tion at a glance. 


stil prospect it is his best assurance of dependable 


d in- performance—a safe bet for lasting safety! 7 
iP Safty Shui yg 
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new 
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sot GENERAL CONTROLS 
a PLANTS: GLENDALE, CAL. - BURBANK, CAL. SKOKIE, ILL. © 38 BRANCH OFFICES SERVING THE NATION 
y 

irved America’s Finest Automatic Controls 

od 00 MANUFACTURERS OF AUTOMATIC CONTROLS FOR THE HOME, INDUSTRY, AND THE MILITARY 
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the heaters. The front panel is aqua; 
he cowled design of the top front is 
finished in copper tone. 

The “Eye-Hi" temperature control 
provides finger-tip control for three 
general positions indicating warm, nor- 
mal, and hot. 


A. O. Smith Corp. 








8 Digital Control System 


Designed for both remote measure- 
ment and for such control functions as 
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remote shaft positioning, on-off switch- 
ing, and proportional control, Bendix 
Aviation Corp.'s new digital supervi- 
sory control system may be used in con- 
junction with an electrical transmis- 
sion medium. 

The Bendix-Pacific Electro-Span re- 
mote tank gauging system provides re- 
more electrical measurement of liquid 
level. The system allows selection of a 
given tank, tank self-identification, and 
the transmission of level information 
in Yg-in. to 60-ft increments. The in- 
formation, coded in digital form, is 
transmitted on a two-wire telegraph cir- 
cuit from the remote tank location to 
the central control station via the re- 
mote tank selector. 

Electro-Span tone signal control is 
applicable for remote operation of un- 
attended pipeline pumping stations and 
similar installations. 

Pacfic Div., Bendix Aviation Corp. 


9 Gas Control 


A-P Controls Corp.'s new Model 55 
Gasapack control actually comprises 
five controls—a built-in pressure regu- 
lator for city gas, a large pilot filter, a 
100% automatic pilot, and main and 
pilot shurofts. 


| 






SMALL SIZE — LARGER 
CAPACITY is the chief 
reason for the vunprece- 
dented demand for Ther- 
mac pressure regulators. 


AA 





GAS APPLIANCE 





Three new automatic accessories give 
the Model 55 flexibility and make 
lection simple: They include the 55 
MTS modulating snap thermostat, the 
SSMT modulating thermostat and the 
SSET electricthermostat. 


A-P Controls Corp. 
* 


10 Plastic Pipe Reel 


Triangle Conduit & Cable Co. is nog 
coiling its flexible plastic pipe on, 
disposable reel - package combination 
Among advantages claimed by th 


_— 


WHY IT PAYS TO SPECIFY 





REGULATORS 


EASY TO SERVICE. Few 
rugged parts easily acces 
sible without removing 
regulator from line. 








DEPENDABLE, CONSIST- 
ENT PERFORMANCE. 
Constant pressure regula- 
tion eliminates pilot light 
failures due to fluctuating 
pressures and assures 
proper operation of avto- 
matic controls. 






Ru 





' — NATIONALLY ACCEPTED 
Wr “77¢,| by all utility compenies 
AGA S| for servicing. Standerd 

CERTIFIED 2 equipment with many 


| ' es leading gas appliance 














LOW COST. 
represent a saving of great importance to 
the appliance builder and user. 


COMPANY 


800 EAST 108TH ST LOS ANGELES 59, CALIFORNIA 


manufacturers. 
High production methods 


THERMAC GAS SHUT-OFF VALVE—Aluminne iy 
This high capacity, low 
restriction manval main 
gas shut-off valve, 
when used with Thermac 
regulators, provides an 
unusually low cest 
assembly. 
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sell the name your customers 
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aj HEATINGE COOLING 


... the name on over 5 million units now in use. 
... for 46 years the name in automatic home comfort. 
It's BRYANT, of course... the line that sells and stays sold! 





be ‘Mir. 


(AUTHORIZED BRYANT HOME COMFORT DEALER) 


Only “Mr. B’’—the Bryant Home Comfort Dealer—has ail 8 of 
these selling assets to build his business BIG: 
. A name customers know and want 
. The most complete line of automatic 
heating, air conditioning, water heating 
. Quality equipment for every market 
Exceptional distributor service 
. Professional sales training 
. Personalized selling tools for you 
. National advertising featuring you 
. Co-op “Mr. B” ads for local papers 





For bigger profits now, for a secure and prosperous future—see your 
Bryant Distributor. Ask him about Bryant’s big ““Mr. B” action 
program, and how it can make sales and money for you! 


® 
AUTOMATIC HEATING 
AIR CONDITIONING 
WATER HEATING 
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ODORIZER UNIT 
with SILLERS 
FLEX RING CLOSURE 


The Peerless Type ‘’MP*’’ 
Odorization Unit has been 
designed to provide a com- 
plete odorization setup which 
is easily installed. This odorizer 
utilizes the Patented Peerless 
principle of liquid odorant 


) 
of on AT THESE ADV 


; 


_ { 
, 


e Accurate proportioning of odorant into line. 

e Safety tank built in. Cannot flood. 

e Leakage is eliminated since all welded piping 
and packless valves are used. 

e It occupies a minimum of space. 
Only one foundation needed. 


e A minimum of piping is required 


for installation. 





@ installation time is reduced. 
e Maintaining odorizer is quite simple. 
Odorizer mechanism easily accessible. 


@ Positive seal of odorizer housing 
with Sillers Flex Ring Closure. 


Peerless Type “MP Odorizers hove 
many more outstanding advontoges, 
all engineered to give you the most 
accurate odorizer available. 


ANTAGES - - - 













P O BOX 13165 *# DALLAS 20, TEXAS # Dixon 8431 
REPRESENTATIVES 1% ALL PRINCIPAL CITIES 
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Meet the latest expandable type of 
curb meter box, the Forni type P. 


¢ Write For Details and Samples 
GEORGE P. FORNI CO. 
1379 62nd St., Emeryville, Calif. * OL. 2-7410 


Also Manufactured Pre-Cast Regulator 
Pits and Sidewalk and Traffic Type Valve Boxes 


-. 





0 3. 
, 


4. 





Some of Its 
Outstanding Features: 


Simplicity in design—three 
different pieces make any 
size unit. 


. Strong, rigid, construction 


—all pieces completey re- 
inforced. 

Tripping hazard eliminated 
because of recessed cover 
—box can be leveled to 
sidewalk grade without 
cover in place. 

Meter sets kept cleaner— 
concrete bottom cast as an 
integral part of box sides. 


. Ample room in box to serv- 


ice meters or exchange for 
larger size meter. 
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manufacturer for the package are 
longer lengths help to eliminate - 
end” short pieces; th. pipe can be re 
off the reel easily and quickly; Phi. 
are designed tO stack | ompactly $avi 
warehouse space and p rotectin 
pipe from dirt and Sunlighe dupi 
storage; and the packages protec. the 
pipe from mechanical damage duri 
shipment. " 


Triangle Conduit & Cable Co. 
7 


trade literature 


11 Neoprene Pamphlet 


“Neoprene Notebook,’ published by 
E. 1. DuPont de Nemours, presents faex 
about neoprene of interest to engineer 
This issue (No. 62) presents inform. 
tion on such subjects as the therm 
properties of rubber, neoprene hose 


balls, coatings, and seals. 
E. 1. DuPont de Nemour: & Co. 


12 Tape-Use Manual 


Polyken Products has issued a ney 
revised tape-use manual, representing, 
fundamental, basic sourcebook for cy. 
rent industrial tape usage. The manu 
classifies applications of tape, shows the 
Polyken tape best suited to each appli 
cation. Another section is devoted » 
the basic industrial uses for tape. 


Polyken Products 
* 


13 Plastic Pipe Catalog 


How to use and specify rigid plastic 
pipe and fittings is the subject of anew 
12-page catalog published by Alp 
Plastics. Created to enable engineers © 
learn the modern uses for plastic pipe, 
the catalog provides reference facts oa 
Alpha’s normal and high impact 
plasticized polyvinyl chloride pipe and 
fittings. Also featured is a corrosion 
chart classifying more than 275 cor 
sives. 


Alpha Plastics Inc. 
x 


14 Refractories Booklet 


Carborundum Co. has issued a + 
page booklet that presents the lates 
physical and chemical properties 00% 
per refractories. The data are 
in easy-to-find style and are augment 
by lists of applications together 
pertinent charts and tables. 
Carborundum Co. 
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Big construction plans 
announced for 1955 


Among major expansion and con- 
suction programs scheduled for 1955 
are those of Lone Star Gas Co., Dallas, 
$11,669,100; Seattle Gas Co., $1.2 mil- 
lion; Northern Illinois Gas Co., $16 
million. Western Pennsylvania gas com- 
panies will spe nd $49, $04, 750 this 
year for improvement : and expansion of 
gas service in that area. 

Lone Star expects to add 35,000 cus- 
comers in 1955 and estimates that by 
1960 it will serve a total of 1 million 
customers. The breakdown of its $11,- 
669,100 budget for 1955 is as follows: 
transmission, $5,682,700, for gathering 
and transmission facilities, city gate sta- 
tions and tap lines, dehydration plants, 
new and enlarged gasoline and com- 
pressor facilities, strengthening of un- 
derground storage facilities; Dallas di- 
vision of distribution, with $3,562,200, 
will build 125 miles of distribution 
mains in addition to miscellaneous ac- 
tivities; Fore Worth, with $2,996,400, 
will build 80 miles of feeder line and 
distribution main extensions, plus serv- 
ce lines, new meters, regulators, etc.; 
Lone Star Producing Co., with $6,118,- 
200, will drill 63 wells in Texas, Okla- 
homa, and New Mexico. 

Seattle Gas Co. will spend $1.2 mil- 
lion for its system expansion program, 
plans 12- and 16-in. gas mains through 
the city's industrial area. From this sys- 
tem new gas mains will be laid to serv- 
ke west and south Seattle residential 
areas. The company will also build 
transmission mains from its city gate 
stations. 

The Pennsylvania Natural Gas Men's 
Association reports the following break- 
down of $39,504,750 to be spent in 
western Pennsylvania: $7,202,100 for 
transmission; $7,785,000 for storage; 
$9,056,500 for exploration and produc- 
tion; $12,699,500 for enlargements and 
additions to utility distribution systems: 
$2,761,650 for miscellaneous. 

Northern Illinois Gas Co. has budg- 
eted $60 million for construction dur- 
ing the next four years, with $16 ear- 
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——_> A Completely NEW LINE of Service Bodies with 


25 FEATURES 


Chat qeve ven meaning to UTILITY" 


- Models to fit 40 different Chevrolet, Ford, 
International, GMC, Dodge and Studebaker 
chassis . . ao or dual wheel. 

» For Y-%-1-and 1Y4-ton trucks. 

18 diercm compartment arrangements. 

- Exclusive 4-point coil spring body mounting. 

- Complete line of Service Accessories. 

Bonderized, all-steel welded construction. 

Double lap-type joints. 

. Extra-wide doors for easy access. 

Larger, greater capacity compartments. 

- Embossed door panels for rigidity and 
appearance. 

11. Fully recessed door handles. 

12. All doors keyed alike. 

- Tumbler-type locks at no extra cost. 


Model 900 D 











epeserere 






Full bolt-action locking bar. 
Weatherproof compartments . . . lap- 
seal and gutter drain on all doors. 
Raised bottoms of all vertical com- 
partments provide extra protection 














for tools and supplies. 

Heavy-duty reinforced 16-gage 

bulkheads. 1 1050 a 
Outside compartment headers 

14-gage steel. 23. Extra strength, bridge-type construc- 
4-way, 12-gage, safety tread tion with interlocking lateral and 
non-skid floor. longitudinal reinforcements. 

From 25 to 35 sq. feet of floor 24. Side boxes supported by one-piece 
loading area. cross members, reinforced at 
Through wheel housings for mounting holes. 

universal dual wheel application. 28. Beaded fender panels hinged for easy 
Reinforced tailgate. access to wheels and spring shackles. 


For Better Service and Greater Utility . . . Specify 


Movusow. 





Morrison Service Body Division 
—WRITE FOR DETAILS : MORRISON STEEL PRODUCTS, INC. 
* 696 Amberst Street Buffalo 7, New York 


@ Also manufacturers of MOR-SUN Furnaces and ROLY-DOOR Steel Garage Doors 
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marked for this years construction, 
which will be mainly for extensions to 
serve new customers and for expansion 
of existing facilities to meet residential 
space heating load demands. 


Production to be doubled 
at Grayson’s new plant 


Robertshaw-Fulton Controls Co. will 
be able to double its production of 





thermostatic controls and ignition de- 
vices for gas heating appliances at its 
new Grayson Controls division plant in 


BETTER 


When it comes to the diaphragm data in your meter 
service records, you'll see better over-all accuracy and 
longer service life with Lancaster Groove Type Metal 
Rim Diaphragms in your meters. 


From the groove type design which assures equal 
leather at both “in” and “out” stroke extremes . . . to the 
fine specially processed leather itself, Lancaster has the 
edge in practical engineering, quality materials and pre- 
cision workmanship. 


Send for a sample and see for yourself 


METER PARTS CO. 
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Modern glass-and-stone entrance to new 
$3 million Grayson Controls Plant, which 
will produce automatic control devices 
for home appliances and industry, 








Long Beach, Calif. 

The $3-million plant, formally 
opened Feb. 2, has 237,000 sq ft of 
floor space, almost twice that at the d 
vision’s former location in Lynwood, 
Calif. John A. Robertshaw, presiden 
said the new plant will permit greatly 
increased production al most ima, 
ately. The division's product line wil 
be expanded as well. 

Opening of the plant completes ap. 
other major link in Robertshaw’s gy. 
rent national expansion program, The 
company has added new facilities ath. 
win and Indiana, Pa.; Anaheim, Calif: 
and Toronto, Canada, during the past 
year, and presently has a $2 million 
plant under construction at Milford 
Conn. for the Bridgeport Thermos 
division. 

The Grayson division has approxi 
mately 950 employees and an annul 
payroll of more than $4.5 million, lb 
coming months, the division plans w 
add an additional 900 employees. 


Bureau of Reclamation 
tests protective coatings 


The Bureau of Reclamation of the 
Department of the Interior employs: 
screening test to weed out less effective 
coatings and to select for its use te 
best protective coatings available for: 
particular environment. 

In endeavoring to keep abreast o 
new developments in the protectin 
coating field, the bureau uses laboratory 
soil-stress tests to evaluate the resistant 
of protective coatings ro the tearing x 
tion resulting from expansion and co 
traction of clay soils. 

Briefly, this test consists of coveriig 
the variously coated 3-in. pipe sectios 
with a clay slurry, then thoroughly dry 
ing the clay over a two-week pet 
with the use of infrared lamps. Up® 
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TROIT 


GAS RANGE LINE 
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THE ONE GAS RANGE 
WITH ALL THE FEATURES 
VOTED 


Y la 


BY TODAY'S WOMEN! 












FEATURING 


@ Handee-Hi Broiler 


‘ 














@ Exclusive Signa-Dials 
@ Handy Top-Center Griddle with a 
Glass Oven Door Model illustrated 
@ Automatic Clock Controlled Oven aimee 
@ Extra-large Chrome Oven 
: persed die Over the past 90 years, the Detroit-Michigan 


Stove Co., has been a major factor in the tremen- 
dous growth and development of the gas industry. 
Sale of its products automatically reflects in gas 
sales because a D-M-S sale is a gas sale. With 
D-M-S expanding its great range line and services, 


COMPLETE LINE gas, too, will grow accordingly. Most certainly, 


gas, the ideal fuel, is at its best with Detroit- 


Features 





* Big 39” Range Series *% Space-Saver Compact 








& Budget Priced 36” Models Michigan Stove Co. products. 
Range Series * Built-In Model . FINE RANGES SINCE 1864 
* Popular 31” Ranges Dual-Action Incinerator 
DETROIT JEWEL =<. 
Baer wham > 
Products of the Detroit-Michigan Stove Co. Makers of the 
Detroit 31, Michigan Famous Detroit Jewel Incinerator 
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Repair cost = = ¢ per foot on | 


120,000 feet of extension work 


CENTRAL ELECTRIC & GAS CO., 
Lincoln, Neb. with their Cleveland 
“Baby Digger” consistently dig an 
average of about 200 feet of trench 
per hour ...a good production 
average On gas extension projects 
where numerous line obstacles are 
encountered both above and below 


ground. 


Their Cleveland, shown above 
working easily along the edge of a 
lawn, recently completed more than 
600 hours of trench digging—about 
a half year’s work on use of this 
kind — with no need of repairs or 
parts replacement due to wear, or 
maintenance of any kind except 
normal lubrication and fueling. 
(One shaft was broken by improper 
sprocket installation during the 
regular operator's vacation, at a Cost 
of $28.) 


Performance like this — plus com- 
pactness and maneuverability, big 
capacity, and dependability in turn- 
ing out high daily footage regard- 
less of soil and weather conditions 
—goes a long way toward explain- 
ing why Cleveland “Baby Diggers” 
have been the gas industry’s choice 
in trenchers for well over 30 years. 





Fast moving, too!... Cleveland “Baby 
Diggers’ hustle safely from jobto job... 
at legal speed limits... because they 
are so easily portable on fast loading 
Cleveland trailers. 


Write for Full Line CLEVELAND Bulletin or see your Local Distributor 
THE CLEVELAND TRENCHER COMPANY © 20100 St. Clair Ave., Cleveland 17, Ohio 
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25 cycles are used to evaluate 
tive performance. The same Coati 
subjected [O a deformation test to 


termine their resistance 
backfill materials. "a Puncture by 
At present, the test results haye 
shown the need of a felt Wrap when 
coal-tar and asphalts are used: and 
der severe conditions a glass met tee 
forcement should be used in conj 
tion with the wrap. The felr 
perform satisfactorily, must be wel 
bonded to the coating material With 
continual bear at the felt overlaps. How. 
ever, if severe soil conditions exist j 
appears that a single glass reinforce. 
ment would not provide sufficient 
tection, and that perhaps two Separate 
layers of the glass mat reinforcemer 
would be required. The good perform. 
ance of a double wrap of a glass-reip. 
forced coal-tar enamel tape Supports 
this conclusion, according to Paul W 
Lewis, engineer in the paint laboratory 
of the bureau in Denver. 
Microcrystalline wax and gilsonite 
both with a microcrystalline wax wrap. 
per, and vinyl and polyethylene tapes 
all have performed well in the] 
soil test and would be expected to per. 
form well in service except possibly for 
the most severe soil conditions. A fe 
inforced cement mortar coating devel. 
oped a few hairline cracks early in the 
test, but since has remained virtually 
unaffected, and from the standpoint of 
resistance to soil stress, is a superior 
coating material. 


Walworth to market 
plastic valves, fittings 


Walworth Company this year wil 
sell a line of plastic valves and fittings 
under the Walworth name and trade. 
mark through the companys existing 
sales channels. 

The plastic products will b 
manufactured to Walworth specific 
tions by General American Transpor- 
tation Co. of Chicago. This exclusive 
arrangement with GATC will provide 
Walworth with plastic products by 
June 1955 at relatively low capital m- 
vestment. 


Lloyd Logsdon honored on 
retirement from Mueller 


Approximately 450 persons from 
seven states and the Hawaiian Islands 
attended a reception and dinner Feb. ), 
at the Ambassador hotel in Los Angeles 
honoring Lloyd Logsdon, retiring vie 
president and general manager of th 
Mueller Co.'s West coast sales and plant 
operations in Los Angeles. 
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At the party honoring Mr. Logsdon were 
(trom left): Mr. Hipsher, Mr. Logsdon, 
Mr. Morris, and Thomas F. Leary, who 


hired Logsdon 35 years ago. 





, 


Attending from the firm's headquar- 
rers in Decatur, Ill., were William H. 
Hipsher, executive vice president; Rob- 
ert H. Morris, vice president and gen- 
eral sales manager. Mrs. Robert Mueller 
of Decatur and Mrs. William E. Muel- 
ler of San Mateo, California, also were 
present. 

Mr. Logsdon’s retirement Jan. | end- 
ed 35 years service with Mueller Co. 
He began as a salesman in 1919, later 
became sales manager and finally was 
elected vice president and general man- 
ager of the companys West Coast op- 
erations. 


Sales record seen in ‘55 
by gas appliance men 


Gains ranging from 2.6% to 8% in 
its principal manufacturing categories 
have been forecast for 1955 for the gas 
appliance industry. The survey, con- 
ducted by GAMA, indicated that the 
industry may top its previous record 
year, 1950. 

Optimism pervades the entire indus- 
tty, highlighted by a particularly bull- 
ish outlook on the part of manufactur- 
ets of gas furnaces, which set an all- 
ume record by shipping 670,000 units 
in 1954. 

Edward R. Martin, GAMA director 
of marketing and statistics, reports that 
manufacturers of gas ranges, automatic 
gas water heaters, boilers, conversion 
burners, clothes dryer, and incinerators 
also anticipate sales increases. 

Only one gas furnace manufacturer 
out of 48 who participated in the sur- 
very expects his sales curve to dip in 
55, while 40 of them expect their busi- 
Ness to increase. While the concensus 
for the entire industry points to an in- 
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crease of only 8°%, attainment of all! 
the individual company expectations 
could produce an increase of more than 
27%. That is what happened in 1954, 
according to Mr. Martin. 

He reported a similar situation 
among gas boiler manufacturers. Eight- 
een of 24 participants anticipate higher 
sales, while only one expects a decrease. 
With each company performing up to 
expectations, sales could show an in 
crease of 149%. Gas conversion burner 
sales may rise as much as 20%, if 25 
of 38 reporting companies attain the 
increases they expect. 

Sales of automatic gas water heaters, 








solves housing 
problems, cuts 
reading costs 






Yard model (right) sits 
directly on ground, with 
no rot or corrosion 
danger. Can be fastened 
to stakes. Wall model 
(above) has slots in 
flange, slips over screws, 





Meter readers can make up to 
twice as many calls per day when 
sets are outside, and protected by a 
genuine one-piece Fiberglas Meter 
Dome. Emergency shut-offs are 
quicker, servicing is easier, annual 
painting is unnecessary, and instal- 
lations are more economical. 


Get the complete story today on 
money-saving plastic Meter Dome. 
It’s your best buy in the meter cover 
field. 


Transparent models (left) show 
roominess of Meter Domes. 
Either one easily holds any size 
domestic meter, meter bar and 
regulator. 


the Buckeye Supply Co. 
118 HARRISON AVE. © ZANESVILLE, OHIO 
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which established an all-time peak of 
2,364,500 units in 1950, may reach a 
new high this year. While only 19 of 
33 reporting companies expect the in- 
dustry as a whole to register an increase, 
28 of them expect their own company 
sales to go up. 

Manufacturers of domestic ranges are 
confident that the downward trend, 
which set in after their peak in 1950, 
has been arrested and that 1955 will 
produce a sales increase. 

There's good reason for manufac- 
ture optimism, Mr. Martin said, in the 


core, for example 


“| got the idea from Sta 
VIBRA-PAK Anodes...” 


We're not so sure it’s cricket to carry your own sod on the 
golf course. But there ARE times when carrying your own 
soil can mean quite a saving in time, trouble and expense. 
That’s why every VIBRA-PAK Anode is delivered to you 
already compacted and centered in backfill, ready to drop 
in the hole. You get BETTER positioning . . . EASIER 
installation . . . FASTER installation, every time. 


There are several other good reasons for specifying Standard 
Magnesium VIBRA-PAK Anodes, too. The patented spiral 
which really stays put; won't 





fact that the gas industry will spend 
$1.1 billion on utility company and 
pipeline construction during the com- 
ing year, bringing gas to new commu- 
nities and increasing the supply to com- 
munities where demand has exceeded 
the available gas. 


Another favorable factor is the prob- 
ability of an all-time high in new hous- 
ing starts, particularly in single family 
dwellings, where gas is the predomi- 
nant fuel for comfort heating, cooking 
and water heating. Liberal financing 
terms under the Housing Act of 1954 
will facilitate purchases of homes 
equipped with all gas appliances. 












Joo. ¢ 


ndard Magnesium’s 


separate from the anode. And, of course, the best reason 
of all; the magnesium in each VIBRA-PAK Anode is spectro- 
graphically analyzed to assure you of greater purity 

more current per pound. 
Next time the job calls for dependable Magnesium Anodes 
to aid in controlling corrosion, specify VIBRA-PAK . . 
the “pre-packaged” Anode that carries it’s own backfill. 





Corporation 


TULSA OKLAHOMA 


Pioneers of: SPECTROGRAPHICALLY ANALYZED ANODES AND CYLINDRICAL ANODES 


A continuing increase ip ¢ 
LPG, utility compan) CXPeCtations 
1.2 million new house heating pe. 
mers annually for the next three 
and intensified sales promotion ie 
tising and merchandising by al se | 
ments of the industry were also cia 
as factors that would help Manufactyr. 
ers attain anticipated sales increases 


he use of 


New meter record set by 
SoCounties in 1954 


A new record for number of meters 
added in one year in its system was ser 
in 1954 by Southern Counties Gas Co 
Los Angeles. , 

By adding 39,097 new meters in jtg 
eight operating divisions during the 
year, the utility topped the prior hj 
mark of 35,471 new meters of 1953 and 
brought to 497,783 the total number of 
meters it serves. Company-wide percep. 
tage of meters added during the year 
was 8.52 over the 458,686 meters the 
company served as of Dec. 31, 1953, 

Since number of meters reflects gen. 
eral development of an area, fastes 
growing territories served by the com. 
pany are Orange county and the Po. 
mona area. 

SoCounties says it expects to add 
53,000 new meters throughout its sys. 
tem in 1955. 


Huge heating equipment 
future seen for 1955-59 


More than 314 million units of gas 
heating equipment can be sold during 
1955 if the gas industry exerts maxi- 
mum promotional effort and product 
design improvement. For the period 
1955-1959, the pocrential aggregates 
20.6 million units, according to a study 
made by the AGA. These potentials 
compare with actual sales of 2.9 million 
in 1953 and 2.7 million units in 1954. 
For the five years endihg with 1954, to 
tal actual units sales were 15.1 million. 

If the industry maintains the present 
pace in promotional activity and prod- 
uct improvement on heating equip 
ment, sales during 1955 will aggregate 
2.8 million units and a total of 14.4 mil 
lion during the five year period. All po 
tentials are based on a continuation of 
1954 levels of disposable incomes. In 
computing potentials, consideration 
was given to limitations on the connec 
tion of new heating customers still ex 
isting im some areas. 

Potential sales of central heating 
units during 1955 aggregate 960,000. 
If no improvements in promotional e- 
fort and product design are effective 
during the year sales will total 880,000. 
During the five years 1955-1959 total 
potential sales of central heating equip 
ment will equal 4.75 million units. It 
is estimated that sales will aggregate 
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Se of 4.13 million if promotional effort and | 
1S of product development remain at current 
Usto. levels. | 
ears, The potentials tor central heating 
iver. equipment repr sent only a modest in- 
sep. crease from sales at current levels be- | 
Cited cause the market for gas central heat- | 
ctur. ing equipment as a replacement for | 
¥ competitive fuels is constantly dimin- | O ~ 
ishing. This replacement market, which | 
represents about one-third of the total | 
central heating ™ arket, has become | 1 
more saturated and fewer eligible | Couplings, Sleeves 
. homes remain. Many of the eligible - 
Me homes still remaining are concentrated and Fittings 
Co in areas remote from gas fields where 
, the fuel price pattern ts les oO 
nits tageous om : — on er emmsontew ne gue. 
the It is probable that new housing will ease of “‘stabbing,”’ complete 
high exceed an annual average of one mil- confinement of the rubber! 
and lion units for the remainder of this dec- 
of ade, then will increase to reach 11 mil- 
ren. lion units per year in the middle of the 
vear next decade. In addition, a substantial 
the market exists for replacement of gas 
3 conversion burners installed in earl nfined So close are “Normac” rubbers 
post-war years in older heati od - at the gasket tip that . 
en. pyre et heating equip- almost to “nil.” These ty of flow is reduced 
an ment an | boilers which will soon re- approved by wd couplings, sleeves and fittings 
’ quire replacement. gas u m cross ee, 
bee | sales of time-saving features 7 aD < the country for their 
Po. ial sales of floor and wall fur- ~ a , ease of handling and dependable serv 
naces during 1955 are 575,000 units, air ome oo — in a complete range of sizes. Made oom 
aj | 2m for the five-year period ending in Seemann eable iron they provide greater wall thickness 
sys = they aggregate 3.15 million units pipe on which used. 
ith sales and developmen | NO LIN 
eer ts efforts RMAC COUP ly 
continuing at present levels, the antici- NORMAC SLEEVES are identical in design except that they 
pated sales during 1955 will total 475,- are made with 10” ce ~ entical in design except that they 
units and will be 2.53 million units for able. nters. Nuts and gaskets are interchange- 
the five years. The new housing market 
pas continues to represent the greatest po- 
ing tential for such equipment because of ES Cy See 
the relative recenc . ‘ this type ever produced = 
Xie cency of acceptance of yom with full coupling 
floor and wall g; ari epth and special threads on | 
uct and wall gas heating units. vent dropping into old hand am ~ oo 
: | aps 
od Gas space heaters have a potential to replace standard threaded fittings. mihios 
tes sales volume of 1.7 million during 1955 
idy ind 12.7 million during the five-year npennmnenmaiunnianmatinaentn 
als period commencing with thi — 
on with a maxim . a Com 
um promotion and devel pression-End Service “Eli” 
a . bn — Ext 
44. ah ef progr “~ Ac current levels of | ehh en to “‘stab” pipe into ee 
t0- orts sales in the fort : Neasuring, pull back a safe di 
on. year will be 1.45 million and —- pest ewe ey ah ‘possiblity 
nt five-year period will total 7.7 million en 
d- wert The present low replacement rate —_—oe oe ew = 
ip can be accelerated by better design ; Sasi 0 teat at aan 
ite promotion effo ' d ' S oo and | Compression-End 
; t placed rt and if more emphasis | Stopcocks—End ae Body Brass Core Service 
il. upon the need for venting. the ic e necessity of threading on 
.. £ | } > puis the elimination of the threads th 
| selves-combining all th —~ 
of MA . e advantages of NOR. 
In Rhode Iisland’s rates | Suen, SY eee oe _ best in stopcock 
. , ) on 
» | tobe investigated | ee each end. 
) a | ormac Brass Fittings Developed 
re Claiming that Rhode Isl. | complete line of brass litines — 1938 for Use with Copper Tubing—O 
X- Mion o ‘ Oo e Island has the | conser is run theoush old gs can used either on new installations ~ 
ghest rate bracket in the nation, Sen end dimensions of NOR steel pipe in large or small openings. Th oe 
Ralph T. Lewis has : - | This { ns oO RMAC TEES correspond with old ageing — dma 
ng tigatio § has proposed an inves- | s feature is extremely important in the use of > fj malleable iron fittings. 
i rates n of the state's public utility _ ngs where the tubing must line up with the steel th tan enn ons oved. 
remove 
t | | Yrite for the NORMA . 
ve a resolution. sent to the finance | C CATALOG of Gas Distribution Equipment 
= | comics wall fms yecmen | NORTON-McMU 
al oo up of an engi- 7 RRAY MFG CO 
verse , ly , . 
ee ee 2 any epemsions and 122 SOUTH MICHIGAN AVENUE - - 
. om a OY grea an account- Couplings * Meter Bo . - CHICAGO 3, ILLINOIS 
: unted by the house speaker, | r Bars * Sleeves * Cocks * Bel 
speaker, | Joint Clamps * Service Tees & Ells 
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PIPE STOPPERS OF ALL KINDS 
SAFETY GAS MAIN 
STOPPER COMPANY 


523 Atlantic Avenue 
Brooklyn 17, N. Y. 


Cable Address GASTOPPER, N. Y. 
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General Controls expandj 
Glendale, Calif. facilities 


Current expansion projects ar Gen. 
eral Controls Co., Glendale, Calif will 
result in the expanison of both the en. 
gineering and administrative facilities 

A 15,000-sq ft two-story addition 
will adjoin the present engineer 
area. It will be used for both toojj 
and engineering, particularly in the re. 
search and development phases.A ser. 
ond story is being added to the maip 
administrative building, increasing the 
office area by one third. This expan. 
sion will provide facilities for new 
methods of market analysis and electro. 
data automatic business machines. 





J. M. Kobabe 


R. W. Pixler 


Mettler merges with 
Eclipse Fuel Engineering 


Mettler Co., Inc., Los Angeles, has 
been merged with Eclipse Fuel Engi- 
neering Co., Rockford, Ill. Mettler will 
continue to operate as the Mettler Co. 
Inc., division of Eclipse. All manufac. 
turing and sales will be handled in the 
West coast offices and plants. 

R. W. Pixler, former manager ol 
combination gas-oil burner sales of 
Eclipse, has been appointed vice presi- 
dent and general manager of the new 
division. James M. Kobabe, president 
of Mettler, will continue to be assoc 
ated with the company in a consulting 
capacity. 

Continued ex pansion is expected, 
with the company contemplating. the 
introduction of a new dual-fuel burner 
in the near future. 


Eight-million dollar 
loss reported by Servel 


Cutbacks in defense production and 


depressed markets for civilian products 
resulted in a net loss of $8,157,766 for 
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Servel Inc. durins the fiscal year ended 
Oct. 31, 1994 ccording to the com- 
y's annual r ¢ port to stockholders. 
~ 1954 loss « ompared with a net loss 
for the previow fiscal year of $1,983,- 
$11, after a tax recovery of $1,029,400. 
Net sales in 1954 totaled $87,817,- 
080, as compared with all-time high net 
sales of $147,586,716 in 1953. 

Defense product sales declined from 
$89,357,487 in 1953 to $44,472,231 in 
1994, and civilian product sales de- 
dined from $58,229,229 in 1953 to 


$43,344,849 in 1954. 


Twenty-fifth year being 
marked by General Controls 


As one of the exhibitors at the Janu- 
ary Home Builders Show in Chicago 
and at the Heating & Ventilating Expo- 
sition in Philadelphia, General Controls 
Co.. Glendale, Calif., began its celebra- 
tion in 1955 of the company's 25 years 
as a manufacturer of automatic controls 
for home, industry, and military use. 

The company was organized in 1930 
in Oakland, Calif., when William W. 
and Charles Ray borrowed $10,000 
from their father and opened a factory 
in a small attic. Today, with headquar- 
ters in Glendale, the company has manu- 
facturing plants in Glendale, Skokie, 
[Il., and Burbank, Calif. Employees now 
number more than 1700 throughout the 
country and General Controls has 38 
branch offices as well as a wholly owned 
subsidiary in Toronto, Canada. 


firs) news notes 


Zenith Plastics Co., Gardena, Calif. 
has announced the appointment of the 
Sprague Meter Co., Bridgeport, Conn., 
as exclusive distributor of Zenaloy plas- 
tic gas meter covers. Sprague will offer 
designs for housing most types of meter 
installations. 


Eleven thousand safety experts will 
gather in New York for five days of 
conferences, starting April 11, aimed 
at reducing this country’s annual acci- 
dent toll. New York's 25th annual saf- 
ety convention and exposition will be 
held in the Hotel Statler under the 
sponsorship of the Greater New York 
Safety Council and 71 cooperating 
agencies. 


The pipeline locator manufactured 
by Wilkinson Products Co., Pasadena. 
Calif., was used recently to locate a load 
of pipe that had shifted on a barge and 
was lost three miles off shore in the 
Gulf of Mexico off of Corpus Christi, 
Texas. Mounted on the bow of a wood- 
en skiff, the electronic locator regis- 
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Folding 
Steel Tray 





Lightweight 
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Tristand Pipe | ise 40A 
makes your k easier 
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Extra easy to set up... § 

built-in folding steel tray pushes . 
up easily to fold legs of Tristand 

for easy carrying; tray pushes 

down easily to set up, holds stand 

solidly rigid. 


Handy Work Bench... 
extra-strong stand and tray all one unit. Full size vise-base has 3 
benders, ceiling brace screw, lots of tool slots, besides handy tool 
tray. Most for your money — your Supply House has them, can 
demonstrate and deliver fast! 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S.A. 
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tered the presence of the pipe in sev- 
eral piles over a distance of 250 yards. 
Complete recovery was made. 


Key City Gas Co., Dubuque, lowa, 
has been consolidated with the gas com- 
panies in Fort Madison, Perry, and Al- 
gona as the North Central Public Serv- 
ice Co. of Dubuque. 


Fisher Governor Co., Marshalltown, 
lowa, has purchased a factory in Wood- 
stock. Ont.. Canada, and will start 








manufacturing diaphragm motor valves, 
liquid level controllers, and gas regu- 
lators there this spring. William J. Best- 
mann, who has been in charge of pro- 
duction scheduling in Marshalltown, is 
moving to Woodstock as general man- 
ager of the Canadian plant. 


One-hundred and seven separate em- 
ployee groups of the Lone Star Gas Co., 
Dallas, and its subsidiary, Lone Star 
Producing Co., have attained perfect 
safety records representing 19,169,199 
hours of work without a lost-time ac- 
cident. The records, ranging from one 
through 26 years as of Dec. 31, 1954, 


WEBSTER ROTONETIC 





DUAL FUEL FIRING BURNER 


Sizes from 75 to 300 horsepower. 
Minimum gas pressure requirements. 
Low installation costs. 

Maximum efficiencies on BOTH gas 
and oil. 

Minimum base height requirements. 
Utilizes all grades of fuel oil. 
Extremely low noise level. 

Approved electronic combustion safe- 
guard system. 

Simpler changeover than ever before. 
One hundred per cent forced droft. 

@ Completely assembled, piped, wired 
and tested. 








These and many other outstanding fea- 
tures combine to provide the same de- 
pendabie high quality performance as the 
WEBSTER DYNETIC gas burner. Neither 
fuel must suffer if the WEBSTER ROTO- 
NETIC is used. With integral pumps, in- 
tegral oil preheaters for heavy oils, pat- 
ented oil burner “‘flame-shaping’’ vanes, 
and full modulating or optional high-low 
control, the WEBSTER ROTONETIC is 
designed to provide long lasting customer 
satisfaction the year around. 

It is furnished with a precast refrac- 
tory front as an integral part of the burn- 
er assembly. The installer need only finish 
the furnace wall on each side and above 
the burner. 
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Listed by Underwriters’ Laboratories, Inc. 
* Trademark 


The WEBSTER ENGINEERING COMPANY 


ey. OKLAHOMA 


Division of SURFACE COMBUSTION CORPORATION, Toledo, Ohio 





























represent a Cumulative total of 4 
years. Last year the |()7 employee 7 


amassed 5.433.516 ac ident-free ee 


Minneapolis -Honcywell Re ulatoy 
Co. will construct a multi-millign dol 
lar factory, engineeriny and Office build 
ing adjacent to its present plant in Gy 
dena, Calif., to meet mounting de 
for gas appliance controls on the P 
cific Coast. The new addition wi} an 
than double the current Operations 


Niagara Mohawk Power Corp, has 
been authorized by the New York Psc 
to connect 14,000 additional Space. 
heating installations throughout jg 
service area. Ruling that the company’s 
gas supply would be adequate to serye 
the additional customers, the commis. 
sion also told the company it may add 
to the new installations the rest of yp. 
used prior allocations on a systemwide 
basis. 


A branch sales and engineering sery. 
ice office has been opened in Hammond. 
Ind., by Minneapolis-Honeywell Regy. 
lator Co. O. V. Spousta, formerly map. 
ager of Honeywell's branch office ig 
Louisville, Ky., will manage the new 
office. 


The price index of natural gas com. 
mon stocks reached a new two-year 
peak on Jan. 28, according to AGA re 
port. The composite price of the com. 
mon stocks for the companies compris 
ing the index was 18.9% greater than 
on the comparable day one year prior. 
Dividend increases of only 7.4% on 
these stocks, however, resulted in yields 
declining from 5.07 to 4.58%, a rela 
tive decline of 9.7% over the year. 


Public Service Gas & Electric Co, 
Newark, has asked the New Jersey PUC 
to approve a plan to distribute straight 
natural gas to consumers in outlying 
sections of its territory, including areas 
of Bergen, Morris, and Passaic counties. 
Public Service said the proposed change 
would give greater assurance of ade- 
quate and quick service to its Customers 
in those areas and would be effected 
without cost to the customer and with- 
out changing the cost of gas. 


The Institute of Gas Technology bas 
announced the availability of its annual 
fellowships leading to the Master of 
Gas Technology and Doctor of Pht 
losophy degrees, and of scholarships io 
the gas option in chemical or mechant- 
cal engineering. In an attempt to 
tain the maximum publicity for these 
two features of the educational pro 
gram, IGT has circulated junior col- 
leges and the chemical, mechanical, nat- 
ural gas, and petroleum engineering d¢- 
partments of accredited colleges in the 
U.S. 
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lato, Promotions 

tal Major personne! changes to fill four 

n Gar. new supervisory assignments have been 

Mand snanounced by Southern California Gas 

1e Pa, Co., Los Angeles. J. N. SHRADER, for- 

More mer manager o! customer service, iS 

ns. manager of division coordination; GOR- 
pon G. DYE, former northern division 

D. has manager, is assistant manager of distri- 

: PS bution; D. R. Woon, former superin- 

Pace. rendent of automotive equipment, is 

1 its supervisor of special services in central 

any division. In addition, R. F. OBGORN is 

Serve manager of customer service, L. E. 

mis. GREEN is manager of the customers de- 

r add partment, E. F. HAWKESWORTH is 

f up. southwest division manager, L. E. DER- 

Wide gicK is northern manager, and J. S. 
GREEN is supervisor of the accounting 
staff in the controllers department. 

ery. 

ond, 

egu- 

Nan- 

¢ ip 

new 

Om- 

Car 

is 

2m- 

tis- J. N. Shrader G. G, Dye 

han Southern California 

l0f. . | 

On Minneapolis - Honeywell Regulator 

ids Co. has made three field personne! 

la changes in its Midwest region: ARNOLD 
CHALLMAN is now administrative as- 
sistant to Manager T. S. Carley in Chi- 

"0. cago; R. C. FERGUSON will manage the 

iC Peoria branch office and P. R. ScoTT 

she is the new manager of the Davenport 

ng office. 

nas 

6. HUGH L. WATHEN has been elected 

ge vice president in charge of sales and 

le public relations by the South Jersey Gas 

15 Co., Atlantic City. 

ed 

i ]. H. LAMBDIN, former operating su- 
perintendent, has been named general 
superintendent of Mississippi Valley 

25 Gas Co., Jackson, Miss. He succeeds the 

al late GLENN C. JONES. 

of 

I- Ebasco Services Inc., New York. has 

n appointed A. T. LARNED as consulting 

civil engineer, C. C. BONIN as chief 

) civil engineer, and A. C. CLOGHER as 

C an associate consulting engineer. 

)- 

| 


Recent promotions and appoint- 
ments at Servel Inc., Evansville, Ind., 
include the following: JAMES F. Don. 

NELLY, vice president in charge of sales, 
is NOW vice president in charge of trade 
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7405 
iron Body, Galvanized, 
Bronze Plug Stop 














7490 
‘Key-Lok" Tamper Proof Stop 
Lockwing—iron Body, 
Bronze Plug 












7500 
Threadiess Gas Stop 
iron Body, Brass Plug 


j aN a 
HAYS| Hays 
ENZ 

























Service Line Stops—Meter Stops 
Appliance Stops 





Tamper Proof and Standard Patterns 





lron Body with Brass Plug 
Black or Galvanized 
Also All Brass Stops 





Flat Head—Flat Head with Lockwing 





Full Range of Sizes 
> 





Quality Assured ... 
By Precision Machining — 
Individual Testing — 
Rigid Inspection 


Quality Proven... 
By Supplying the Gas Industry 
for Over 80 Years 













GAS SERVICE PRODUCTS 
MANUFACTURING CO. 
ERIE, PA. 





Standard Packaging for Easy Handling, 
Space Saving Storage .. . Another HAYS First 


Write for literature, or ask ‘The Man from Hays"’ 
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PIPE SIZES: 
Ve" te 8” 
e" to 3” with screw connections 
3” to 8” with flange connections 


REPRESENTATIVES: 


H. D. “Mike” Mevuffels 

423 Dwight Building 

Kansas City, Missouri 
Seidenglanz & Co. 

2nd Unit, Santa Fe Building 
Dallas, Texas 

Eastern Appliance Company 
281 Vassar Street 
Cambridge, Massachusetts 
Waldo S$. Hull 


258 Lee Circle 
Bryn Mawr, Pennsylvania 


ANDERSON, 


CLIP THIS AND MAIL TODAY 


if you have not subscribed to . 











REYNOLDS LOW PRESSURE REGULATORS 


Reynolds Low Pressure Reg- 
ulators guarantee steady, 
constant, unvarying outlet 
pressure even though the 
volume varies and inlet 
pressure fluctuates. Pre- 
cision built and delicately 
balanced for accurate per- 
formance on low pressure 
installations, the units illu- 
strated are backed by fac- 
tory tests over a wide range 
of operating conditions. 
Reynolds Low Pressure Reg- 
ulators are economical and 
safe. Our Engineering De- 
partment is at your service. 











INDIANA 


GAS 


G@AS 198 SOUTH ALVARADO STREET, LOS ANGELES 57, CALIFORNIA 
Standard Rates Apply to U. S$. & Possessions 
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[) Check herewith [) Bill me [} 2 years $3.00 [ 1 year $2.00 
Name eS eee 

 —— cecilia mettle ‘ — _ 

Street__ — 

— OO Zone  —_—— 


people ° Continued 


and industry relations: Joun H.W 

is a vice president and general 
ager of the self-contained home me 
ance division; ALLEN E. APPLE : 
merly industrial relations mane, - 


anager ; 
manager of employe: relations saa 
JACK HEWSON, fo: merly publicin 


manager, is director of public relations 

Philadelphia ( Pa. ) Electric Co has 
announced the following appoint 
ments:: W. H. JONEs, Manager of | 
chasing and service Operations: Mn 
TON I. ALLEN, general sales Manager 
PHILIP M. ALDEN, sales Manager resi. 
dential department, succeeding Austix 
MONTY, who was appointed sales COn- 
sultant; FRANK E. CHENEy heads, 
newly created department as mana 
of merchandise sales. Other appoint. 
ments include MAXWELL COLE. assist. 
ant sales manager, industrial and retail 
department; FRANK C. SHERMER, map. 
ager of market studies and service diy. 
sion; CHARLSE C. SHOTWELL, manag. 
er, industrial engineering division: Ap. 
NOLD D. SPILLMAN, assistant Manager 
market studies and service division: 
and ALBERT G. GARRIGUES, manager, 
retail division. 


Roy E. JONEs has been elected presi. 
dent and a director of North Shore Gas 
Co., Waukegan, IIl. 


DEL PENDERGRAST has become di. 
rector of publicity for Northern Ij. 
nois Gas Co. He was formerly editor 
of the Public Service News and assist. 
ant to the director of publicity for Pub- 
lic Service Co. of Illinois. 


PETER F. LEUSCH, treasurer of the 
East Ohio Gas Co., Cleveland, has been 
named a vice president in charge ot 
financing and accounting. 


A. E. HEss has been named South 
west regional manager of General Con- 
trols Co., Glendale, Calif. He will main- 
tain his headquarters in Dallas. 


FRANCIS B. FLAHIVE, vice president 
in charge of insurance, pensions and 
motor vehicle operations, has retired 





A. E. Hess 


A. W. Stewart 
General Controls 


Columbia Gas 
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afrer 28 years of service with Columbia 
Gas Syscem Service Corp. ARTHUR W. 
STEWART has been named director of 
rransportation, 3 newly created title 
since Mr. Flahive s retirement. 


LupLOW SHONNARD JR. and JAY 
pavis JR. have been elected directors 
of Southern Counties Gas Co., Los An- 
eles, Both are vice presidents, Shon- 
nard in charge of the company’s per- 
sonnel, claims and industrial relations 
activities and Davis in charge of con- 


struction and distribution. 


LesTER L. LUXON, technical editor 
of BUTANE-PROPANE New ‘, compan- 
ion publication ot GAS, has been elect- 
ed vice president of the unit construc: 
son division of American Liquid Gas 
Corp., Los Angeles. 


|. L. LOGSDON, vice president and 
general manager of Mueller Co.'s Pa- 
cic Coast factory in Los Angeles, has 
retired after 35 years with the com- 
any. He has headed the operation 
since 1952. In a reorganization of the 
los Angeles plant, EARL E. BRIGHT. 
factory superintendent, becomes plant 
manager and E. GEORGE BAKER, ad- 
ministrative assistant to the vice presi- 
dent and general sales manager at De- 
catur, Ill, is assistant sales manager in 
charge of the Los Angeles sales office. 
Mueller has also announced the ap- 
pointment of ROBERT R. LUGO JR. to 
cover a part of the Los Angeles area 
and portions of southern California ex- 
rending.co the Arizona and Nevada bor- 
ders. JOHN T. LEAHY will now travel 
the southern Illinois territory. 


WILLIS YARD, past president of the 
Pacific Coast Gas Association and a for- 
mer vice president and chief engineer 
of Pacific Gas & Electric Co., is conva- 
lescing from a recent operation. Mr. 
Yard is now associated with the Ameri- 
can Liquid Gas Corp. of Los Angeles, 
ind is in charge of the company’s San 
Francisco office. 


].G. MONTGOMERY JR. has been 
elected president of United Natural 
Gas Co., Oil City, Pa., succeeding H. S. 
ROSE, who has retired. Directors in- 
clude LEIGH A. BROWN, Mr. Montgom.- 





Willis Yard J. G. Montgomery 


Algas United Natural 
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Centrdugel ond Rotary Positive 
Blowers ond Exhousters 


Send for new information on 
R-C Rotary Positive Blowers 









a7 


ENTIALS 


] Accurate volume at 
* required pressure 


High efficiency—low 
operating cost 


—low down time 


Freedom from oil or oil 
vapor contamination 


* 


2. 
3. Low maintenance cost 
4 


Check your present blowers 
and if they don't measure 
up, it may be an economy to 
replace them with modern 
R-C equipment. 


RooTs-CONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 





For your present needs, or for future 
reference, you'll find highly useful in- 
formation on thesmaller sizes of Roots- 
Connersville Rotary Positive Blowers 
in this new Bulletin No. AF-154. 

Especially important are the tables 
showing sizes, pressures, capacities 
and other characteristics to help you 
select blowers for specific applications. 

You'll also find included factual 
data which points‘out why R-C Blow- 
ers meet the “BIG 4” essontials of 
successful performance. 

If your files are not complete on 
other Roots-Connersville equipment 
for handling air and gas, ask for 
bulletins on: 

Centrifugal Blowers and Exhausters 


.. 120-B-14 

Positive Displacement Meters 
.. M-152 
Gas Pumps (small)....... 31-B-17 
Gas Pumps (large) ..... 32-33-B-13 
Spiraxial Compressors. .... SC-354 
Vacuum Pumps.......... 50-B-13 
Inert Gas Generators. ... . 100-B-14 


Rotary Positive Blowers (large sizes) 

.. RB-254 
For any problem of handling gas or 
air, consult Roots-Connersville, now 
in their second century of building 
such equipment, exclusively. 





355 Oregon Ave. * Connersville, indiana 


Roots-Connersville Blower (Canada) Lid. 


® 629 Adelaide St. W., Torento, Ont. 





Vowum Ges e Inert Ges e Spur onvol 
Pumps Pumps Generators Compressors 
117 
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LINE LOCATOR 


A precision instrument for de- 
tecting the position and depth 
of any sub-surface pipe, cable, 
stub, valve, coupling, etc. 


_— 








THE WILKINSON 


The dependability of the Wilkinson Line Locator 
is amply attested by its wide use. Leading gas, oil 
and pipe line companies generally KNOW its value. 


WILKINSON PRODUCTS COMPANY 


3987 Chevy Chase Drive © Pasadena 3, California ¢ SYlvan 0-4314 














DRAGNET 
leak detector 


detects 
and locates 
leaks on any 
pressure piping 
system in a 
matter of 
minutes! 





PATENTS PENDING 





Here's the newest time-saver in the industry! The 
compact, portable Dragnet Leak Detector will 
detect even the tiniest leak on any pressure pip- 
ing system for gas, steam, water or refrigeration. 
Unique ‘bubble action” principle much faster 
than by using pressure gouge or monometer. 


SEND FOR BULLETIN 545 


UNIVERSAL 


CONTROLS CORPORATION 
731 WEST DAVIS STREET DALLAS 8, TEXAS 














WARRENGAS 


, A LIQUEFIED PETROLEUM J. | 


: GAS OF HIGHEST QUALITY 


wali | 
' 
’ 
' 
‘WARREN 
' 


PETROLEUM CORPORATION 
LIQUEFIED PETROLEUM GAS DIVISION 
TULSA, OKLAHOMA 


SALES OFFICES: 


FORT WORTH, TEXAS 
hh PRA). Pee 2 SD 

LOUISVILLE, KRENMTUCKY 

MADISON, WISCONSIN 
MIDLAND, TEXAS 
MOBILE, ALABAMA 

ST. LOUIS, MISSOURI 

MEW YORK, MEW YORE 
OMAHA, HMEBRASKA 

COLUMBIA, SOUTH CAROLINA 
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ery, JOHN A. COMET, HARRY Bw 

and HOWARD C. ROSE. The follows 
officers have been elected: LA 
BROWN, Comptroller, J. A. Comer 
vice president; H. B. Woon, vice ‘ 
dent; H. C. ROSE, sec retary and tr 
urer; F. P. GINKEL, assistant sec 

and assistant treasurer; F, F. THups. 
TON, assistant secretary, L, J, FLEcx. 
ENSTEIN, assistant treasurer; and Cp 
GARVEY, purchasing agent. | 


CHARLES S. MITCHELL has beep 
named manager of all transportation fy. 
cilities of Cities Service Oil Co, wig 
headquarters in New York. For 
he was manager of the crude oil Supply 
and transportation division in Barts. 
ville. 


C. L. HIGHTOWER has been named 
to the newly created position of cop. 
sultant on employee relations fo, 
United Gas Corp. and R. L. Conway 
JR. has been made safety director. 





an v4 
ea 
p AZ 


N. W. Rowand 
Rockwell 


P. A. Mankia 


The meter and valve divisiono 
Rockwell Manufacturing Co. has a 
nounced the following promotions 
NORMAN W. ROWAND, general ma- 
ager of the Pittsburgh division, to 
sistant to the vice president; PAUL A 
MANKIN, chief engineer of the local d: 
vision, to general manager; and AR 
THUR W. KRAUSE, assistant general 
manager, to factory manager. 


New faces 


THOMAS M. RAGLAND has joined 
Pipe Line Anode Corp., Tulsa, as chie 
engineer of the company. 





T. M. Reglond 


A. W. Krause 
Pipe Line..Anoe 


Rockwell 
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L. ARM, dean of the school of 


vID é : 
_ oo at the University of Dela- 

- has been appointed manager of | 
Y 000, he industrial department of the Na- | 
OWing ional Safety Council. | 
LA | 
OMET WHITNEY has joined the 

ICHARD 

Presi. Ben Night division of Affiliated Gas 
reas. ripment Inc. Monrovia, Calif., as 
Tetary oduct manager for water and space 
HURS. uipment. 
Lic. heating equip 
CP CHARLES H. ROSE has joined Payne 


Furnace division, Monrovia, Calif., as 
branch manager of the new Houston 





a factory branch and office. 
. With a. 
merly New members of the board of direc- 
upply rors of Arkansas Louisiana Gas Co. are 
artles. RAYMOND REBSAMEN, JOE C. HAR 
pIN, EMON A. MAHONY, and LLoyp 
SpENCER, all Arkansas businessmen. 
a A. W. ROAT has joined the Fielden 
$ for Instrument division of Robertshaw- 
NWAY Fulton Controls Co. as field sales rep- 


resensative in the northern half of Ohio 


and several counties in northwest Penn- un, 











‘ as > saa Dye , ae 
ae es. 

E. M. STEINMANN has joined Roy- 
ston ogee sang Inc., a Pa., - How res Sherman Power Digger 
southeast sales engineer in charge o 
he new Atlanta, Ga., office Does More Work in Less Time 
Deaths with No Standby Equipment 

HuBERT C. BLACKWELL, former Nearly every department in the city of Hopkins, Minnesota, finds 
president and chairman of the board a use for this versatile Sherman Power Digger. 
of the Cincinnati Gas & Electric Co., The Water Department uses the machine when cutting off 

| died recently. He was 77 years old. discontinued service lines at the main. They dig a hole in the 
ad F street (usually blacktop) 3’ wide by 6’ long by 8’ deep. The hole 
hed GLENN C. JONES, general superin- must be plumbwalled for minimum replacement of paving. This 
ons: tendent of Mississippi Valley Gas Co., Operation used to tie up a truck all day, an air compressor half a 
man: Jackson, died recently after a brief ill- day, and two men with hand tools, a full day. 
oe ness. He was 56. Using a Sherman Power Digger, they now do three such jobs 
IL A in one » a with only one man on the digger, no truck, and no 
al di WARD S. PRESCOTT, president of compressor, a for concrete pavement. The job goes faster 
| A Equitable Gas Co., Pittsburgh, from because they can dig the hole, shut off the line, and backfill before 
eral 1940 to 1950, died recently. the walls begin to cave. Local soil conditions formerly required 

cribbing many of these excavations. 

W. PAUL JONES, 53, vice chairman If your work involves the construction or maintenance of 
of the board of directors of Servel Inc. underground facilities, you will profit with a Sherman Power 
died on Jan. 20. President of the com- Digger. It’s compact, fast, and flexible, with low initial cost and 
pany from 1949 to 1954, Mr. Jones first amazing economy of operation. Write today for full details, 
came to work at Servel in 1929 as edu- without obligation. Ask for Bulletin No. 412. 


cational director, was advanced to ad- 
vertising and sales promotion manager, 
and later became assistant general man- 
ager of the commercial refrigeration di- 











vision. Mr. Jones left in 1934 to join SHERMAN 
the Fairbanks-Morse Co., but returned FORK LIFT 
to Servel in 1949. 5 : fig 
SHERMAN a of ) 
MICHAEL P. NOLL, a member of the POWER DIGGER* PRO DUCTS e., | N Cc. 
sales organization of Servel Inc. since . Soyer OAK, MICHIGAN Rae 
1933, died suddenly of a heart attack. SHERMAN 7 1 ale @ i a5 
At the time of his death, Mr. Noll was FRONT END LOADER Gt ff) Heem ae. 5 
district sales manager for Servel in the 
Kansas C ity area. “DESIGNED, ENGINEERED AND MANUFACTURED JOINTLY BY SHERMAN PRODUCTS, INC., ROYAL OAK, MICHIGAN. WAIN-ROT 
CORPORATION, HUBBAROSTON, MASS. PATENT NO. 1,083,002 OTHER PATENTS PENDING. © SHERMAN PRODUCTS, INC... 1905 
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(ens) calendar ——__ 


March ence——Phoenix, Ariz 





2-3. PCGA Home Service Confer- 19-21. Southwestern Gas Measure. 

ence—-Santa Monica, Calif ment Short Course—Univer. 

sity of Oklahoma, Normon 

4.SGA Transmission Manage- 20-22 | 

ment Conference—Shamrock — 
Hotel, Houston. 


Indiana Gas Association An 
nual Meeting — French Lick 
Springs Hotel, French Lick 
7-9..Mid-West Gas Association— Ind | 


oe Paul Hotel, St. Paul, 25-27..National Conference of Elec. 
inn. tric and Gas Utility Ag. 
countants — Conrad Hilton 


7-11..National Association of Hotel, Chicago. 





Corrosion Engineers — Pal- 
mer House, Chicago. 25-27 Mid-West Regional Ges 
| e—F 
DESIGNED for quick, low cost trench digging 9-10. PCGA Customers Service _ > Saran Chie 


for foundations and all types of service lines. Conference—Carmel, Calif. 


28 Southeastern Gas Associg. 





16-17_PCGA ae + sears —_—- tion Transmission G Dist. 
ence——santa Monica, Lalit. bution Roundtable Confer. 
17-18. SGA——-Jung Hotel, New Or- ence Selwyn Hotel, Char. 
leans. Accounting Manage- lotte, N.C 
ment Conference; Distribu- 
tion Management Confer- Ma 
ence; Sales Executive Con- y 
ference 1-4 LPGA Annual Convention | 


21-23. AGA Genera! Management Conrad Hilton Hotel, Chi- 





Section Spring Conference cage ) 
me Netherland Ploza, 2-6 AGA Industrio! Gos Schoo|— 
INcINNaT Hotel William Penn, Pitts. | 
23-24. PCGA Accident Prevention burgh 
Conference—-Santa Barbara 9-10..AGA Gos Supply, Tronsmis- 
LADDER type permits efficient operation in the 24-25..NEGA Annual Meeting — sion G Storage Conference— : 
closest quarters and under difficult conditions. Hotel Statler. Boston a Penn Hotel, Pitts. 
' ) burg 
24-25..Okiahoma Utilities Associ- 
_— eee — Mayo Association-—Sheraton Hotel, 
‘ . Chicago 
16-18. Southern Gas Association — 
April New Orleans 


17-19. Pennsylvania Gas Association 


28-1..Western Metals Congress and 
Pocono Manor Inn, Pocone 


Exposition——Los Angeles. 


Manor, Pa 
7. Southeastern Gas Association 
Sales G Advertising Round- 23-25 AGA Chemical, Engineering 
table Conference Selwyn G Manufactured Gas Pro- 
Hotel, Charlotte, N. C duction Conference — Hotel 


New Yorker, New York 


12-14. AGA Sales Conference on 


oe ae a” wo ; Industrial G Commercial Gas 
CUTS up to 5 ft. in depth in 8” to 12” widths; 
4 ft. in 14” and 16” widths; straight and clean. —Hotel Statler, Boston. June 





12-15..AGA Distribution, Motor Ve- 1-2 Tenth Annual Short Course 
hicles G Corrosion Confer- in Gas Technology — Texes 
ence — Netherland Plaza, College of Arts G Industries, 
THE NEW BUCKEYE 403 Cincinnati. Kingsville, Texas 
one : : 13-15.NGAA 34th Annual Conven- 5-9. Canadian Gas Association 
For Fast, Low Cost Utility Ditching tion — Baker and Adolphus Annual Meeting—Sheraton- 
Hotels, Dallas. Brock Hotel, Niagara Falls, 
Ontario 
The 403 is a small, easy-to-maneuver BO.AARRAA, Sash font fate — | ee P 
machine for digging water. gas. sewer. matic Gas Kange Conference - Natural Gas etroleum As- 
buildi f ne . . = he " Hotel Pierre, New York. sociation of Canada — Royal 
| ee ° . —s Connaught Hotel, Hamilton, 
electric or telephone lines and for 14. Southeastern Gas Association Ontario 
pressure to avoid damage to lawns or Supervisory Training Round- 
walkways aaa Easily transported from table Conference — Wade 27-28 Michigan Gas Association— 
. re Hampton Hotel, Columbia, Grand Hotel, Macinac 
job to job and will travel over almost 
: , > & Island, Mich 
any type ground. Digs a clean, straight- 
sided trench with squared corners. Com- 18-19..AGA Residential Gas Section, — 
plete details from your distributor. Eastern Natural Gas Region- eptember 
al Sales Conference—Hotel | 
me. SNS William Penn, Pittsburgh. 9. New Jersey Gas Association 
J, Hotel Monmouth, Spring 
GAR WOOD INDUSTRIES. INC 19-20. PCGA Distribution Confer- Lake, N. J 
’ . 











12-13. Public Urtilities Advertising 





WAYNE. MICHIGAN 
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associations — 


Management section to hold 
first spring conference 


Management development will be 
rhe heme of che first spring conference 
sponsored by the general management 
section of the AGA, according (0 Larry 
Shomaker, Northern Natural Gras Co., 
section chairman. The conference will 
he held March 21-23 at the Hotel Neth- 
erland Plaza in Cincinnats. 

General sessions “ ill be held each of 
he three Mornings Speakers will pre- 
vat subjects in seven fields: accident 
prevention, purchasing and stores, rates, 
econgmics, corporate secretaries, COm- 
petitive SEFVICes, and insurance. — 
William Paton, University of Michi- 
gan, will talk on “Economic Incentives 
in a Regulated Gas Industry” at the 
Monday session and F. M. Banks, presi- 
dent of AGA and Southern California 
Gas Co., will address the Tuesday gen- 
eral session. A panel headed by Dean 
Richard Donham, Northwestern Uni- 
versity, will discuss economic phases ot 
vas industry management. 

' Wednesday's general session will 
have talks on “Management Responsi- 


bilities in Area of Labor Relations” and 
“Economic Implications of Extending 
Fringe Benefits. 

Afternoon sessions will be devoted 
to individual programs of the seven 
committees. Leon Nuhter, Peoples Nat 
tural Gas Co., will preside at meetings 
sponsored by the accident prevention 
committee, which will hear Earl H. 
Eacker, Boston Consolidated Gas Co 
In addition, the program will include 
a panel on accident prevention with 
representatives from the insurance, per- 
sonnel, and purchasing and stores com- 
mittes participating. 

Subjects to be presented at the pur- 
chasing and stores committee's meet- 
ings include centralization, small pur- 
chases, material testing, stock control. 
selection and training of personnel, 
package standardization, and handling 
of materials. 

Homer A. Severne, John Hancock 
Lite Insurance Co., will speak on pub- 
lic utility financing by insurance com- 
panies at the corporate secretaries meet- 
ing. Philip West, New York Stock Ex- 
change, will explain the part the ex- 
change plays in financing today’s busi- 


(;ardescuc will revicw 
Orher 


ness and |. | 
regulation trends of the FP¢ 
speakers will discuss felationships be 


(ween corporate secretaries and che 

SEC. A panel of financial advisors and 

analysts will analyze annual reports 
The rate committee and the commit 


tee on Competitive services will hold a 
joint luncheon meeting at which Wal 
ter J. Herrman, SoCal, will speak on 
accelerated processing of rate cases 
Charles A. Ashby of Stone & Webster 
will talk on the value of gas service 
R.S. Gillespie, Indemnity Insurance Co 
of North America, will discuss excess 
liability at an insurance meeting. 


NACE meeting will feature 
pipeline clinics 


Persons who devote all or a major 
part of their ume to control of corro 
sion on underground structures will 
present unique information during the 
pipeline portions of the technical pro 
gram to be given during the 1955 
NACE annual conterence and exhib: 
ion in Chicago, March 7-11. 

Following is a tentative outline of 
pipeline meetings scheduled 

Pipeline general symposium, |. W 
Hunter Jr., Service Pipe Line Co., chair- 
man: Internal Plastic Coating of Pipe- 


SINCLAIR 
BUTANE PROPANE 














Sinclair's vast production facilities, including refin- 
eries, storage plants, tank cars and trucks are your 
assurance of a dependable supply of Sinclair LP Gas 
at all times... even in peak demand periods. More- 
over, you can be sure of a trouble-free operation when 
you have uniform high quality and high heating value 


SINCLAIR 
4 Grad: ime tr Oil 
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Reliable Supply...where and when you need it! 


Sinclair LP Gas in your Butane and Propane 


installations. 


Trained and experienced Sinclair engineers, men who 
are familiar with your problems, stand ready to serve 
you. Contact Sinclair today. 








Sinclair Oil and Gas Company 


_ Liquified Gas Sales Department 
Tralee li Mm OCliMEl iilellals MATIC t+ MEE @) dlslileliale 
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The Rubber-Tired Trencher 
Mobility te 55 MPH 


This money-making, fast trencher 
digs from vertical thru 90 degrees to 
a depth of & ft., widths from 10” to 
30” Finger-tip hydraulic controls are 
operated by the truck driver from 
either the cab or a demountable 
seat; the truck engine supplies all 
the power! 

Write for folder that tells the com- 
plete story, including how the EARTH- 
RIPPER: Is self-levelling — digs at any 
angle — requires no hand ditching — 
digs clean —is a one-man operation 
—is the world’s fastest mobile ditch- 
ing machine. 








Manufacturing Company 


P.O. Box 540 © College Station, Texas 





"PAT PENDING 


OWEN-PEWTHERS 











A Complete Line 
In Safety 


NORWALK 
DISC TYPE 
CHECK VALVES 


Sizes 42” thru 16” 


Manufactured in both horizontal and 
vertical styles. Designed to give posi- 
tive check against reverse flow of 
either gas or air. Especially suited 
for low pressure distribution systems. 
Rugged construction with low pres- 
sure drop and ease of operation. Our 
engineers will gladly furnish data for 
your applications. 


“ NORWALK 
4 ce: VALVE CO. 
\.V_7 south Norwalk, Conn. 
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Packaged 12 mcfh plant designed and 
built by Draketown for... 


* Utility or industrial standby 
* Peak shaving and augmentation 
* 100% Town or plant supply 


A Packaged Draketown Propane Plant will 
help you reduce demand charges; provide a 
supply of gas during curtailment periods. . 
at the turn of a vaive .. . or supply that out- 
lying section or plant 100% if desired. 





" Geed Gas Insurance ~ 


lf you have a gas problem, we can help you. 
We operate from coast to coast and overseas. 


Phone or write today — no obligation. 
[IRAKE & [OWNSEND 





rering* Construct on 


| WEST 427N0 STREET « NEW YORK 36 WN Y 
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HELP WANTED—Sales Engineer for Gas Controls. 
Travel Western and West Coast states from Los 
Angeles Sales Base contacting Engineering and 
Purchasing Departments of Appliance Manufactur 
ers. Knowledge of A.G.A. requirements and En. 
gineering education or equivalent necessary. Car 
furnished. Answer fully, stating work history, edu 
cation, age, experience, salary expected, etc. En 
close recent snapshot. Permanent connection with 
growing and progressive manufacturer. Box 310, 
GAS, 198 So. Alvarado, Los Angeles 57, Calif. 














DISTRIBUTION ENGINEERS 


A prominent midwestern utility has immediote 
need for Gas Distribution Engineers. Must be a 
college graduate with experience in distribu- 
tion engineering and operations. Your reply 
should include age, experience and salary re- 

virements. All replies will be held confidential. 
<5 bal —. 198 S$. Alverado St., Los Angeles 

, Colif. 
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lines in Place,” by J.C. W, 

ble Pipe Line Co.; and i dso 
the Committee T-2D report, “p ~e 
Standard Method for Measurin 
trical Conductance of $ Be. 
Buried Pipelines,” by L. 

Buckeye Pipe Line Co. . revet 

Pipeline Problem clinic, R, Bul. 
lock, Interstate Oil Pipe Line Co 
Lyle R. Sheppard, Shell Pipe Line Cap. 
chairman and vice chairman 
tively: Cathodic Protection se 
Charles L. Woody, United Gas 
discussion leader; internal COFTOSigg 
clinic—pipelines and storage tanks, [yy 
M. Parker, Plantation Pipe Linge 
discussion leader; protective cogti 
clinic—pipelines, L. A. Hugo, Phillips 
Petroleum Co., discussion leader. 

On Friday, March 11, a roundtabs 
on pipeline and underground corrogigg 
will be held. 

In addition to pipeline meetings 
there will be 37 technical papers o 
non-pipeline subjects in nine symposia 
a general corrosion roundtable, an 
three educational lectures. 
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Current-operating-problem 
panel set for NEGA meeting 


The annual meeting of the New Eng 
land Gas Association will get unde 
way March 24 at the Hotel Statler ip 
Boston. Two panel discussions wil 
highlight the two-day meeting. Election 
of officers will also be held. 

On Thursday afternoon the pand 
will be a discussion of current operating 
problems. Moderated by John A. Wes. 
er, executive vice president of the New. 
port Gas Light Co., the panel will cove 
such subjects as reduction of unaccount- 
ed-for gas, gas conditioning, appliances 
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LP Gas Installations 


and 
Anhydrous Ammonia Plants 


More than 80 Peacock Plants prove... 
"There's No Substitute For Experience” 


PEACOCK CORPORATION 


Box 268, Westfield, N. J. Westfield 2-6258 











M-SCOPE PIPE FINDER 


“ELECTRONIC WITCH 


Especially Designed to Find 
Hard To Locate 
Gas Pipes 


Price Only $162.50 


Free Literature Upon Request 


FISHER RESEARCH LAB., Inc. 
PALO ALTO, CALIFORNIA 
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HELP WANTED--Sales Engineer for Gas Controls, 
Chicago or vicinity sales base. Travel Mid-Western 
and Southern states contacting Engineering and 
Purchasing Departments of Appliance Manufactur- 
ers. Knowledge of A.G.A. requirements and Engi. 
neering college education or equivalent necessary. 
Car furnished. Anewer fully, stating work history, 
education, age, experience, salary expected, etc. 
Enclose recent snapshot. Permanent connection 
with growing and progressive manufacturer. Ther. 
mac Co., 800 E. 108th St., Los Angeles 59, Calif. 











WANTED 


Used 20, 30 or 40,000 gallon pressue 
tanks for storage of propane. Advise 8% 
make, capacity, location and price. ™ 
Central Public vice Company, Attention: 
G. K. Stewart. 1725 Carroll Avenue, &. 
Paul 4. Minnesota 
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ci standby and peak shav- 
ee een include Michael 
Anuskiew ICZ, Brooklyn Union; Claude 
¢ Hazel, Philad e| p hia Gas Works, 
Charles E. Utermohle Jr., Consolidated 
Gas, Electric Light & Power Co. of Bal- 
rimore; Edward F. Kennedy, New Eng- 
land System gas division; and John L. 
Turnan, Worcester Gas Light Co. 
Friday afternoon s panel will be on 
current sales problems, covering the 
-ommercial, industrial, and residential 
cals ]. J. Quinn of Boston Consoli- 
dated is moderator. Members are Don- 
aid K. Smith, Rochester Gas & Electric; 
William J. Schmidt, Long Island Light- 
‘ag: Gardner L. Bristol, Greenwich 
Gas; J. J. Fahey, Haverhill Gas Light 
Co.; and Gordon G. Howie, Cambridge 
Gas Light Co. 


Gas price problem will 
highlight TIPRO meeting 


A natural gas forum, in which Texas 
independent producers and royalty 
owners will discuss bills in both the 
Texas legislature and Congress dealing 
with the gas price problem, will domi- 
nate the opening session of the Texas 
Independent Pre ducers & Royalty Own- 
ets Association's ninth annual meeting 
March 27-29 in Fort Worth. 

Plans for the convention, which will 
attract approximately 700 independent 
producers from all parts of Texas, in- 
dude a party Sunday evening at Hotel 
Texas headquarters, and an opening 
breakfast in the Keystone room. A la- 
dies luncheon in the Keystone room 
will be conducted simultaneously with 
a luncheon for the men at convention 
headquarters Monday. 


Gas to play supporting 
role at Metal Congress 


Gas utilization and technical matters 
pertinent to the gas industry will oc- 
cupy Major supporting roles when the 
Ninth Western Metal Congress & 
Western Metal Exposition opens a 
week-long run in Los Angeles March 
28. 

A session of the Industrial Heating 
Equipment Association, being held 
March 31 in conjunction with the con- 
gress, will feature a talk on “Gas Com- 
bustion Theory and Equipment, by 
Arthur B. Wilcox, vice president of 
Eclipse Fuel & Engineering Co., Rock- 
ford, Ill. Other discussions in this meet- 
ing will cover atmospheric furnaces, 
and induction heating for surface hard- 
ening and brazing and for heating and 
forging. 

A session presented by the same 
group on Wednesday will deal with 
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the tight-sealing 


PRESSURE FITTING 


that conducts electricity 


Telsce Long and Shert Cou- 
plings, Adapters, 90° Elbows, 
and Tees, ', through 2 inches. 





Use Telsco Fittings on Plastic 
Pipe, too—Metal Stiffeners for 
this application are available. 





The unique sealing principle used in Telsco Threadless Fittings concentrates great 
pressure, under containment, on all sides of a small rubber gasket (See cross section). 
Under this tremendous pressure, confined in o small area, the gasket forms a tight seol 
against leaks. 

At the factory every Telsco Fitting gets a 90-pound air pressure test, under water— 
assuring a sound casting every time. 

Telsco Fittings do not insulate. Instead they conduct static electricity without the time, 


TELSCO FITTINGS DIVISION 


5422 REDFIELD STREET . 

















WORLD'S BEST 
SMALL 
TRENCHER 


LOWEST COST 
TRENCHING FOR 
PUBLIC UTILITY WORK 


i awe 
pl. 


Be Completely Insured! 
Rety On 
New ENGLAND FORESTRY SERVICE 





the complete 
Gas 


Leak Location 
and 
Mitigation 
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Survey Program 


Vegetation Surveys* 
Building Inspection Surveys 
Commercial and Industrial Surveys 





Manufactured 
Under 
Patents Pending 


OT TeT: a i. oF Epson F. Wuarre, Operating Manager 


Special Representative 
J. E. B. Grepons 
44 Apsrotr Roap, Braprorp, Pa. 


Trenches Any Depth to 36” 


For low-cost general light trenching. Self- 
contained, operates under its own wer. Digs 
clean, even trenches to 36” depth. Lightweight, 
mobile, low operating and maintenance costs. 
Easily transported from job to job. Several models. 


PROVEN IN ALL SOILS 


DITCH-WITCH TRENCHERS pay 
for themselves in a few days. 


Write for Illustrated Literature 








Write, wire or phone 
COLLECT te 







*Originator of 
Vegetation Surveys 
for Ges Companies in 1934 


THE CHARLES MACHINE WORKS 





PERRY, OKLAHOMA 





626 B STREET 
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associations ¢ Continued 


furnaces for heat treating aluminum 
and magnesium, for annealing and bil- 
let heating, induction heating of billets, 
bright heat treatment for stainless 
steels, and heat treating titanium. 

The American Society for Metals, 
under whose sponsorship the heating 
programs will be presented, will also 
have its own sessions, and on Tuesday 
the morning tonic will be “New Metals 
in the Petroleum Industry.” That after 
noon, a panel will be held on “High 
Strength Steels. 

Also participating in the Congress 
will be the American Welding Society, 
whose program will include consider- 
ation of research, welding of pressure 
vessels and piping, and inert gas weld- 
ing. The Society for Nondestructive 
Testing will also convene, with impor 
tant topics on the agenda including 
magnetic and penetrants applications. 


AGA honors Carl Wolf 
with testimonial dinner 


The board of directors of the Amer 
ican Gas Association late in January 
tendered a testimonial dinner to H. Car! 
Wolf, who resigned recently as manag 
ing director of the association because 
of illness. 




















A color TV set was presented to him 


>. 
6h 


AGA directors paid tribute to H. Carl Wolf ‘left foreground) with a testimonig! dinner 
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Mr. Wolf was elected managing di- 
rector in October 1945. Before his elec- 
tion he was president of the Atlanta 
(Ga.) Gas Light Co. and had served 
as president of the Mobile Gas Service 


Corp. and Florida Public Utilities Co. 


As its managing director, Mr. Wolt 
played an important part in the devel- 
opment of the American Gas Associa- 
tion. He initiated meetings with re- 
gional and state associations for discus- 
sion of mutual problems and programs. 
He encouraged the adoption of inten- 
sive programs of public safety and acci- 
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SHORT CUTS IN MATERIALS HANDLING R 





Speedy Ross Series 100 Cerrier, a straddie-carrier long proven in lumber and dock 
side handling operations, moves a 27,000-lb load of 30-ft joints of 13-in. OD 
steel pipe smartly along to demonstrate the reason for the increasing acceptance 


of this type of carrier in gas industry pipe yards and general pipe handling work 


Pbeceter coturtee* rf Devel ifia lruck 1) Siedeen (lark ba pigetteent qs 
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dent prevention. He was largely te. 
sponsible for the continued acceptance 
and expansion of the gas industry's Pro. 
motion, Advertising and Research 
(PAR) program. 

With the tremendous increase of the 
importance of the natural gas branch 
of the industry, separate manufactured 
and natural gas departments were elim. 
inated. A general management section 
was Organized to bring unity and ber. 
ter association representation to mam 
general committees of AGA. The by. 
laws and constitution of the association 
were revised under Mr. Wolf's direc. 
tion to bring them in line with the 
present day operations and ACTIVITIES of 
the association 

Mr. Wolf also crook d Major role in 
the formulation, presentation and adop. 
tion by a major part of the industry of 
the Gas Industry Development Pro. 
gram 


Midwest gas men to gather 
for 50th annual meeting 


Midwest gasmen will gather March 
7-9 at the Horel Saint Paul in St. Paul, 
Minn., for the 5Oth annual meeting and 
convention of the Mid-West Gas Asso- 
Cltion 

On the business side, convention 
kocrs W ill hear a discussion of the new 
gas range developments by Edwin L 
Hall, AGA; merchandising water heat 
ers, by C. H. Wilkinson, Afhliated Gas 
Equipment, eftects of atomic weapons 
on gas distribution, by R. C. Lisk, Fisher 
Governor Co.; L. P. gas promotion and 
its relation to the gas industry, by Ken: 
neth R. D Wolfe. Fisher Governor, 
incinerators as load builders, by George 
E. Marble, Michigan ¢ onsolidated Gas 
Co.; and FPC regulation of the natural 
gas producer, by Samuel B. Perringeill, 
Pure Oil Co 

In addition, the manufacturers and 
their representatives will sponsofé 
cocktail party on Monday evening and 
the annual banquet and entertamment 
will be held Tuesday evening, March8 
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~ Corrosion Prevention Section 





Several types of detectors, employing varying energy 
sources and several types of generating systems, are on 
the market, and an understanding of their theory and 
design is necessary if the pipeliner is to make an opti- 
mum choice and utilize them to their best advantage. 


Selecting a holiday detector 


All steel pipe that is buried in the 
ground is subjected io corrosion by 
valvanic action of the soil. From the 
beginning of the pipeline industry 
mgineers have been constantly seek- 
ing methods to protect pipe from this 
corrosive action. The most effective 
method of preventing corrosion is 
that of coating the pipe with an elec- 
trically noncon ducting material, 
which is usually a coal tar or asphaltic 
material. The properties of these ma- 
wrials and many others are such that 
they have very high electrical resist- 
ance compared to the metal pipe upon 
which they are placed. This electrical 
property makes possible a method of 
locating faults in the application of 
the coating by recording a substantial 
difference in electrical resistance at 
any point from the surface of the 
coating to the metallic pipe. 

lhe development of holiday detec- 
lors began in late 1929 or early 1930. 
Since that time the development has 
been constant with the advent of new 
coating, coating application methods, 
and the trend toward larger pipe di- 


amelers. 
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By JOHN RASOR ° Tinker G Rasor, San Gabriel, Calif. 


O PROPERLY evaluate a holiday 

detector for a specific application, 
it is necessary to know the basic elec- 
trical properties of the high voltage 
generating system and also to be ac- 
quainted with its limitations. The elec- 
trical load presented by the pipe to be 
inspected is the type of load which 
affects the peak voltage of the detector. 
A typical load (Fig. /) is that of a fixed 
capacitance between the inspection elec- 
trode and the pipe, shunted by a vari- 
able resistance representing the leakage 
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losses, and this network in series with 
a second variable resistance and vari- 
able capacitance representing the resist- 
ance and capacitance of the return to 


the pipe. 
Capacitance variation 


The capacitance of the electrode 
varies only with the pipe diameter, con- 
figuration of the electrode, and the coat- 
ing thickness. Leakage losses develop 
from moisture on the surface of the 
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| Fig. 1. Equivalent electrical load of a typical holiday detector 
G = high-voltage generator 

C. electrode capacitance 

C,. = ground wire capacitance 

Ry leakage resistance 


R, = ground resistance 
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About the author 


Mr. Rasor is secretary-treasurer 
of Tinker & Rasor, manujfactur- 
ers of electrical instruments. He 
has BS and EM degrees in mine 
engineering from the Missouri 
School of Mines & Metallurgy 
and is a member of the AIME 
and NACE. For the past five 
years he has been active in the 
electrical design of holiday de- 
tection systems. 











coating, reduced electrical resistance of 
hot coating, and corona losses. Leakage 
losses are high in applications where felt 
outer wrappers are used, particularly in 
humid climates, and they are relatively 
low where kraft paper or no outer wrap- 


per is applied. 
Severe losses 


Of the losses mentioned, the most 
severe are those that occur from the use 
of felt wrappers. These wrappers con- 
tain fibers of organic material, and al- 
though they have been impregnated to 
some extent, they absorb moisture and 
present a heavy load to high voltage. 
The addition of whitewash on the outer 
wrapper, which is commonly used in 
the West, increases these losses, as this 
material usually contains calcium and 
sodium chloride, both of which are hy- 
droscopic. 

The ground resistance includes the re- 
sistance from the ground wire through 
the earth to the pipe. This resistance 
varies over a considerable range, de- 
pending upon the type of ground and 
whether or not a connection has been 
made from bare pipe to the earth. Ca- 
pacitance of the ground wire to the pipe 
varies with the distance of the wire to 
the pipe, and the distance of the pipe 
to the ground. Ground resistance can 
be practically eliminated by making a 
direct connection from the detector to 
the pipe; however, in practice this is 
usually not feasible except in yard coat- 
ing operations. In arid regions of the 
West and Southwest, the ground over 
which the trailing wire must pass ts 
usually very dry, and the resistance be- 
comes exceedingly high. 
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@ Energy source 


LL high-voltage generating systems 
require a primary electrical en- 
ergy source. This source is either from 
dry batteries, storage batteries, portable 
gas-driven generators, or from ac mains. 
In pipeline construction work, the pri- 
mary energy source must always be of 
portable nature. Early holiday detectors 
used dry batteries for primary energy. 
This source of energy has the advantage 
of light weight at rather low cost; how- 
ever, dry batteries have a relatively high 
internal resistance, and as they are used 
the voltage output will decline, which 
in turn affects the output voltage of the 
generator in the same relation. 


After a used dry battery source is 
allowed to rest without load, the voltage 
will rise to that of a nearly fresh battery, 
then decline even more rapidly as the 
load is sustained. This means that the 
high-voltage generator will not have a 
constant high-voltage output. 

Lightweight storage batteries were 
developed during the war, and are now 
almost a standard primary power source 
for portable holiday detectors used on 
transmission line construction work. A 
storage battery has a very low internal 


resistance and as the storage 
charges, the terminal voltage 
will decline very little until the 


is almost discharged, and ¢ 

the generator will maintain peed 
regulation. The initial iNvestmeny P 
this energy source is high in compos 
to the dry batteries, bur the fact thy | 
they can be recharged offsets the init 
COST. 


Storage batteries | 


Lightweight storage batteries an A 
made in clear plastic cases and are pr B 
vided with visual charge indication yp 
that they can be properly maintain § | 
These batteries are also made ip asp. § 
proof design so that no electrolyte cy 
escape from the container. The mee! 
commonly used battery of this typehy & 
a capacity of approximately 2? 
hours at one amp and weighs 10 fh d 

Gasoline engine-driven ac alternat, § 
are sometimes used for primary powe 
sources, particularly where battery 1 
charging is not possible. These alten. & 
tors deliver 110 volts ac at approximay. 
ly 500 watts output, and are quitehem § * 
and require platform mounting o ; 





@ High voltage generating systems |. 


HERE are three distinct types of 
high voltage generating systems 
currently being used in commercially 
available holiday detectors. They are: 
(1) Alternating current 


(2) High voltage direct current 
(3) Pulse 


Of these types the pulse and dc sys- 
tems are available in small lightweight 


cart so they can be moved along the , 
pipeline. 
if 
P 
sf 
i 


units adapted to ride on top of the pipe y 
or be carried by the operator withi§ 
shoulder strap. These types are limite ‘ 
tO a primary power source of a smi I 
lightweight storage battery of the typ 
previously described. 

Early types of holiday detectors, ax 
many which are still used on smallé ; 
ameter pipe, use a dry battery powe 
source, an interrupter, and a high te 














Fig. 2. AC-type holiday detector ‘battery power source) 
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sjon spark coil similar tO . Model “— 
Ford coil (Fig. 2). 1 hese coils are usual- 
ly equipped with an interrupter which 
is actuated from one end of an open 
and the frequency of the inter- 
rupter may vary from 50 to 300 cycles 

second, depending upon the adjust- 
ment of the vibrator points. 

From a given battery input the peak 
voltage output of the coil varies over 
quite a range with the adjustment of 
the vibrator points. The wave form 
analyses of these coils show that high 

k voltages are developed in a 
damped alternating current form, but 
the high peaks are of very small power 
and as soon as a small load appears on 
the output, the peak voltage drops 
rapidly. This voltage drop is very no- 
ticeable when a small capacitance ap- 

rs in the load circuit, as would be 
developed by an electrode on the coated 
pipe. Leakage losses also seriously affect 
the peak voltage of these generators, so 
that a small amount of dampness will 
limit the output voltage to a point 
where no inspection may be possible 
even on relatively small pipe diameters. 


core, 


Inoperative 


A spark coil generator is practically 
inoperative with an electrode of high 
capacitance such as a full circle coil 
spring on moderate-size pipe diameter. 
An exception to this is the ‘somastic’- 
ype coating, where the capacitance is 
relatively small because the electrode is 
removed from the pipe by approximate- 
ly 42 in. Considerably more power out- 
put from a spark coil can be obtained 
by using a separately driven interrupter. 
The output power of an impulse type 





Selection of a holiday detector ... 





coil for a givef® input depends to a 
certain degree on the length of time in 
which the vibrator contacts are closed 
so as to allow the maximum amount of 
flux to build up in the coil before the 
points open. Independently driven in- 
terrupters will also maintain a constant 
frequency which aids in maintaining 
better voltage regulation of the coil out- 
put. 

A gasoline engine-driven alternator 
will supply a considerable amount of 
energy to a high voltage transformer, 
and this energy is used in an attempt to 
minimize leakage and capacitance losses 
on a coated pipe. The output of the 
alternator is usually a 60-cycle sine 
wave, and with this wave form high 
voltage, low power peaks are elimi- 
nated. Most high voltage transformers 
used in this service are of a neon type 
which are so designed that they will 
supply not more than 30 milliamperes 
maximum, and their output voltage reg- 
ulation is poor for moderately high 
loads. This type of generator is also 
furnished with an adjustable auto trans- 
former on the primary to adjust the 
high voltage output of the secondary. 


Output voltage affected 


Although as much as 500 watts of 
power is available from these detectors, 
leakage and capacitance losses do affect 
the output voltage under severe condi- 
tions. With large diameter pipe and coil 
spring electrodes a very large amount 
of current flows through the coating, 
which in turn affects the output voltage 
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Fig. 3. DC holiday detector 
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of the transformer. This effect can 
easily be seen by noting the amount of 
voltage rise for a given input when the 
connection between the electrode and 
the generator is broken. Peak voltage 
from these generators reaches crest 
value 120 times a second with 60-cycle 
generators, so that an electrode can 
move along the pipe rapidly without 
passing over a holiday. Weight and 
mobility are problems with this type of 
high voltage generator. 


High voltage generators 


’ 


DC high voltage generators (Fig. 3) 
of the portable type consist of a storage 
battery primary power source, an inde- 
pendently driven interrupter, impulse- 
type coil, and a high vacuum filament- 
type rectifier, either with or without an 
internal capacitor for energy storage. 
The advantages of the dc high-voltage 
generator are threefold. With the rec- 
tifier cathode above ground all of the 
capacitance losses in the load are elimi- 
nated, as the electrode charges to peak 
voltage and no more current flows from 
the generator except that which is lost 
because of leakage. Ground resistance 
problems are for the most part elimi- 
nated, as very little circulating current 
flows through the system during inspec- 
tion, and resistances of several me- 
gohms have no effect on the high volt- 
age at the electrode. With very low 
leakage losses, the inspection electrode 
becomes a reservoir for dc energy, and 
peak voltage is maintained constantly 
so that very rapid movement of the 
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Shoulder pack holiday detector. Voltage range: 2000 
to 20,000 volts. Operating weight: 16 Ib. 
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Fig. 4. Pulse detector 
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Fig. 5. Equivalent electric load of 
two-electrode holiday detector C: 
= capacitance of test electrode 
Cg = capacitance of coupling elec 
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electrode is possible. DC energy also 
has a less detrimental effect on coating 
breakdown and generally a third higher 
voltage can be applied to a given 
thickness of coating without break- 
down than can be applied with ac 
energy. 

The limitation of a de detector is that 
of poor regulation from leakage losses. 
If leakage losses are not high, a dc high 
voltage detector is capable of very effec- 
tive electrical inspection, particularly 
where ground resistances are high. W ith 
the rectifier cathode at ground potential, 
some ac Component appears in the our- 
put; however, somewhat better regula- 
tion can be obtained with this system 
where leakage losses become relatively 
high. 

Pulse generators (Fig. 4) are a class 
of high voltage devices, which, during 
an interval of time, store electrical en- 
ergy in a condenser. During the charg- 
ing cycle, the condenser is disconnected 





from the load; then this stored energy 
is released into the load circuit. The 
characteristic of pulse energy is such 
that the load receives a very high power 
surge for an exceedingly short period of 
time. This device makes it possible to 
develop high instantaneous power out- 
put from a low average input source. 
By this method, a small storage battery 
furnishing 12 watts continuously can be 
made to develop as much as 20 kilo- 
watts at 15,000 volts for approximately 
8 microseconds. 

Several types of pulse generators are 
used for portable holiday detectors. 
They generally consist of a small storage 
battery for primary power and a vibra- 
tor driving an intermediate power trans- 
former, the output of which is from 300 
to 3000 volts. The output of the power 
transformer is rectified and the dc then 
used to charge a condenser. The charged 
condenser is then discharged to a pulse 
transformer through a vibrator, rotary 
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Line-traveling holiday detector with double electrode combination. 
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gap, or vacuum tube, depending upon 
the potential of the dc supply and the 
design of the system. The wave form 
from this type of generator will depend 
upon the de voltage applied to the puls 
transformer; the voltage determines the 
design of the transformer and the 
amount of inductance required to pro. 
duce the necessary step up in voltage, If 
the dc supply voltage to the pulse trans. 
former is low, high turns ratio will be 
required and the wave form will be tha 
of damped ac of short duration. If the 
dc supply voltage is high, a small turns 
ratio is required and the wave form is 
that of a substantially uni-directional 
pulse. 

Because of the limited size and weight 
of the primary power source in portable 
detectors, the input current to the pulse 
generator must be relatively small in 
order to maintain sufficient battery re. 
serve. The rate at which the pulses are 
generated (at a given output voltage) 
is directly proportional to the input cur- 
rent so that good design is required w 
obtain maximum pulse rate with min- 
mum input current. 

The enormous amount of instantane- 
ous power from each pulse is sufhcient- 
ly high to offset leakage losses on the 
coating. As an example, a pulse gener 
ator will show no noticeable peak vol- 
age drop on a pipe with a wet coating 
and for all practical purposes the nor 
mal leakage losses can be disregarded 
with this system. Capacitance of the 
electrode may or may not affect me 
peak voltage of a pulse generator. There 
are pulse generators in commercial d 
tectors that have an excess of 20,00) 
volts peak potential with no load and 
will drop to about 10,000 volts on larg 
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diameter pipe. Assuming that the pulse 
ror has good regulation to capac- 
ie toads this regulation will not be 
actor when pure resistance is placed 
in series with the generator. If it was 
for resistance alone, a pulse-type holi- 
day detector would be inoperative with 
, trailing ground wire. A pulse detec- 
cor will operate and sustain high enough 
voltage for good holiday detection 
because there is always some Capacitance 
between the ground wire and the pipe. 
The amount of effective capacitance 
that the ground wire has to the pipe will 
change with the length of the ground 
wire, the total length of electrically con- 
nected pipe, the distance of the pipe 
from the ground, and the location of the 
ground wire from the pipe. 

Recently a development has been 
made in the method of coupling a high 
voltage pulse generator to a pipe which 
has eliminated the conventional ground 
wire return system. This method has 
several very important advantages as 
will be appreciated from the foregoing 
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discussion. The method consists of add- 
ing a second electrode from the high 
voltage return to the detector, which has 
a relatively higher capacitance to the 
pipe than the capacitance of the inspec- 
tion electrode to the pipe. The inspec- 
tion electrode and the trailing electrode 
in effect can be considered as two Cca- 
pacitors connected in series across the 
high-voltage generator (Fig. 5). 

A basic electrical law recites that 
when two condensers are connected in 
series across an electrical generator of 
varying potential, the total potential of 
the generator will be divided across each 
condenser in inverse proportion to their 
capacitance. Applying this law to the 
method described, it is possible to de- 
sign a system where nearly all of the 
generator voltage can be applied be- 
tween the test electrode and the pipe, 
and a small portion between the pipe 


and ‘the trailing electrode. This, then, 
becomes an operative system for detect- 
ing holidays on coated pipe. The double 
electrode method has the advantage of 
eliminating the ground return through 
the earth and with a given set of elec- 
trodes the inspection potential will re- 
main substantially constant at all times. 
If the area of the trailing electrode is 
large with respect to the test electrode, 
a small change in area of the trailing 
electrode will have little or no affect on 
the potential of the test electrode. In 
field use, this system eliminates the 
problem of adequate coupling of a 
pulse detector toa short length of coated 
pipe, which is the case where isolated 
sections are being inspected. Aside from 
the electrical benefits of this method, 
the elimination of a bothersome ground 
wire has a distinct advantage to the op- 
erator of this device. 








e What is the proper voltage? 


SUBJECT of great controversy in 

electrical inspection is always, 
“What is the proper voltage to apply 
for testing?” In all probability, an ideal 
inspection device would locate the exact 
position of every point at which a dis- 
continuity existed in the coating. The 
purpose of the coating on the pipe is to 
prevent corrosion, which, we under- 
stand, is the passage of small electrical 
current from the pipe to the surround- 
ing earth. If the discontinuities in the 
coating are those that allow current to 
flow from the pipe to the earth, then 
the ideal inspection device may be one 
that will locate every point on the coat- 
ing where current may flow from the 
pipe to earth, or every point of low elec- 
trical resistance. 

From a practical standpoint, a well- 
designed holiday detector applying high 
potential electrical energy to all surfaces 
of a coated pipe will fulfill this objec- 
tive. However, to give visual indication 
to the operator of each point of low re- 
sistance, a potential is necessary which 
will cause a spark to jump from the test 
electrode through the path of low re- 
sistance to the pipe. The potential re- 
quired to do this must be high enough 
0 break down the resistance of the air 
for at least the thickness of the coating. 
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Most present-day hot-applied coat- 
ings are of a minimum of 3/32 in. in 
thickness, and the required minimum 
potential may be in the order of 10,000 
volts. At these potentials a stress is 
placed upon the coating so that in areas 
where the coating is very thin, the ma- 
terial will be dielectrically stressed to 
the point of physical rupture. This then 
means that the holiday detector may not 
be the ideal inspection device, as it will, 
in addition to locating points of low re- 
sistance, locate and break down coating 
of thin sections. In practice, an elec- 
trical holiday detector, aside from locat- 
ing low resistance particles, almost al- 
ways breaks down some coating ma- 
terial each time a spark jumps from the 
electrode to the pipe. It is unlikely that 
holidays located with a spark detector 
have a free and unrestricted path from 
the surface of the coating to bare steel. 

The ideal coated pipe would have a 
coating of a given thickness at all points 
on the surface of the pipe, all of high 
electrical resistance and other properties 
which are required of coating material. 
In practice this cannot be attained with 
coating machines which apply hot bitu- 
minous coating material. 

Manufacturers of coating materia] 
usually specify the electrical potential 


that can be applied to a given thickness 
of coating before it will ruprure. How- 
ever, it is important to analyze these 
specifications as they may apply to the 
operation of a holiday detector. Values 
are usually given in volts per mil of 
thickness. These values are determined 
by applying a constant voltage of a sine 
wave form to a specimen of coating in 
increasing voltage increments for a 
given time until the material breaks 
down. As previously mentioned, only 
one type of holiday detector applies a 
true sine wave form of energy, and all 
detectors constantly move along the 
coated pipe so that the electrical energy 
is applied at each point on the coating 
for a very short period of time. The 
dielectric breakdown is a function of 
time as well as applied potential, so that 
actually the breakdown effect of the hol- 
iday detector at a given potential is far 
less than the rated dielectric strength as 
specified by the manufacturer. It was 
pointed out in the discussion of high- 
voltage generators that the pulse-type 
detector produces a potential of very 
high power, but as it required power 
plus time or energy to stress dielectric 
material, the time of application of the 
individual pulse is exceedingly short 
and, consequently, its energy is small. 
As an inspection device, the holiday 


Continued on page 134 
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HOW PHILCO MICROWAVE IS HELPING PLATTE. 
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@ Operating efficiency increased. 
@ Operating costs reduced. 


@ Provides these communications facilities: 


4 separate telephone circuits for business, dise 
confidential and stockholder use. 


@ Provides these control functians from Kansas City 
Control Center: 
Reading of tank levels, pressure, flow of oil. 
Opening and closing of line valves. 
Start and stop main line pumps. 
Station shutdown. 
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Platte microwave repeater station at Midway, Wyoming. 
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boosts Platte Pipe Line efficiency! 


The Philco microwave system of the Platte Pipe Line 
Company—the largest and most comprehensive installa- 
- tion of its kind—demonstrates the economic advantages 

of microwave better than any other pipe line microwave 

system in the nation. Here is what A. R. Heidebrecht. 

Chief Engineer of Platte, has to say about the system: 

"Our decision to use microwave was greatly influenced 

by the number of pipe line control functions which 

could be accomplished remotely and automatically. 

Operation to date has proved very successful; in fact, 

during the short time this system has been in use, the 

eficiency of our pipe line operation has been substan- 





tially increased.”’ 


Perhaps microwave can lower operating costs and 
boost the efficiency of your plant. Philco maintains a 
staff of experienced field and system engineers who can 
help plan and install your microwave system. Get infor- 
mation on the many leading Philco microwave installa- 
tions in use today. Write to Philco, Dept. E. 


Microwave operates valves along the 
pipe line. 


Pipe line pump station operated by 
microwave, 


| Platte Pipe Line control center at Kansas City. 


PHILCO—WORLD’S LEADING MANUFACTURER OF MICROWAVE 
2 
OVERNMENT AND PHILADELPHIA 44, 
NDUSTRIAL DIVISION es PENNSYLVANIA 


In Canada: Philco Corporation of Canada Limited, Don Mills, Ontario 











cle may fail to meet the critical de- 

id tor an ideal device for coating 
nspection; nevertheless, its ability to 
point out the locations of thin sections 
of coating is valuable. Certainly a pipe 
to be coated with 100-mil coating, but 
having points where the coating is only 
a few mils thick, could hardly be ex- 
pected to be corrosion-free once it was 
buried, for a slight tension of soil stress 
would open a path of low resistance 
from this point to the ground. And, 
furthermore, very thin sections of coat- 
ing might not be free from moisture 
absorption. 

A holiday detector performs another 
important function on pipeline coating 
work. A coating machine applying hot 
bituminous material operates under 
conditions of many variables, and as the 
machine moves along the pipe cumula- 
tive deficiencies can and do accumulate 
in its Operation so that, if no inspection 
is being made as a control procedure, 
long lengths of pipe can be coated with 
very little material without being de- 
rected. This is particularly important 
where an outer wrapper is applied over 
the coating and visual inspection is im- 
possible. 


A condition exists on pipeline con- 
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struction work that seems unique. A 
holiday detector that is locating what 
the applicator decides is too many holi- 
days is immediately condemned as be- 
ing “too hot” and burning up the coat- 
ing. In many cases this condemnation 
is accepted and is supported in view of 
the argument that patching all the holli- 
days located slows up the job. This may 
have some logic, in view of the fact that 
there are seemingly no industry-wide 
standards of peak voltage to be applied 
ro a given coating, and few methods of 
accurately determining peak voltage are 
available in the field. However, it is 
difficult to accept this reasoning un- 
qualifiedly, considering the inspection 
methods used on other construction 
work. 

A rather simple test can be made in 
the field with any holiday detector to 
determine if the detector is breaking 
down an excessive amount of good coat- 
ing. The detector can be moved to a 
portion of the pipe which is bare and 
some of the coating material applied to 
the bare pipe in several thicknesses. A 
connection can be made from the detec- 
tor with a probe which can be placed on 
the material and the potential then ap- 
plied at one point for a period of time 






longer than would o dinarily be apes: 
by the detector passing over the cn..: 


If the detector does not rupture cops; 
of a thickness considered by the ba 
to be adequate for good COFrOsion 
vention, it can be Considered to on 
cating only very thin sections The an. 
swer to the question of whar y 
should be applied to the Coating is there 
fore a question for the buyer to ange. 
for himself when he determines the 
minimum thickness of coating Which he 
considers to be adequate for Preventiog 
of corrosion of the buried Pipe. Cer. 
tainly this decision should not be 

by the manufacturers of the holiday de. 
tector. 

Recently a formula has been oo 
gested as a guide to proper value of 
maximum peak voltage applied to cog, 
ings from a holiday detector: 


V K\/T 

Where 

V Peak voltage in kilovolts. 

K A constant with values from | » 
1.5 depending upon type of com. 
ing. 

T = Thickness of bonded coating ig 


mils (not including wrappers), 


The above formula applied toa 3/3). 
in. coating with constant of 1.25 would 
indicate proper voltage application of 
12.100 voles. 





@ Holiday detectors in the field 


N THE foregoing discussion many 
technical aspects of holiday detec- 
tors have been ¢ciscussed. The pipeline 
inspector need not be concerned about 
all of these details, provided he has in 
mind a few fundamental principles and 
uses good judgment in their applica- 
tion. It is important for the inspector 
also to know what type of high voltage 
generator is being used on his job. Some 
basic rules can ‘be formulated for the 
following commercial detectors: 





AC generators driven by gasoline en- 
gines. It must be remembered that these 
devices possess a large electrical energy 
source, and that the total energy at peak 
or near peak voltage is high and, hence, 
will have a greater electrical stress on 
the coating than other commercial de- 
tectors. The electrode should not be al- 
lowed to rest on the coating for a long 
period of time when the power is ap- 
plied. Because of the high energy of 
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these detectors, additional precautions 
must be taken against accidental con- 
tact by the operator of the energized 
electrode. Ground resistance or return 
to the pipe is of minor consequence, 
but leakage losses from hot coating ma- 
terial will drop the peak voltage. Many 
of these detectors have a voltmeter in 
the primary of the power transformer 
which will reflect a proportional load 
on the secondary and can be used in 
some measure to check output voltage 
variations. 

High-voltage dc detectors. The use 
of this type of detector is limited only 
with respect to the amount of leakage 
losses present on the outer wrapper of 
the pipe or on hot coating material. Felt 
wrappers are a source of considerable 
leakage and operation of these detectors 
on damp coating should be avoided. 
Ground return resistances are of little 
consequence, and capacitance losses of 


the electrode may be considered smi 
even on large pipe diameters. Peak 
voltage is applied almost constanth, 
permitting rapid inspection. Volug 
checks on the electrode can be mat 
with high resistance dc voltmeters. 
Pulse detectors. The limitations of: 
pulse detector are threefold, i.e., ground 
return coupling, rate of pulse repetition 
and capacitance losses. In no instante 
should a pulse detector be used 0 ® 
spect an isolated length of pipe withon 
a direct ground except where a doubl 
electrode unit is used. In any operation 
close coupling is required berween & 
pipe and the ground wire to appro 
rated output voltage. Pulse detec 
have a rate of pulse repetition from 
to 40 pulses per second, and as @ 
pulses occur for a very short duratie 
there is no inspection potential berwet 
pulses. It then follows that for good® 
spection the rate of travel along & 
pipe should be at the slowest practic 


Continued on page 136 
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AND THEY SAVE 
“GAS PACK’’ ON 
A LINE BREAK 


IMPROVE PUBLIC RELATIONS 





PROTECT YOUR GAS LINES AND 
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SHAFER VALVE OPERATORS 


(THEY DO OPERATE IN AN EMERGENCY 
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speed of travel to keep up with the 
coating operation. 

Pipeline construction is a rough op- 
eration, and speed is of the essence. 
Rough handling of all equipment seems 
to be the accepted procedure on this 
kind of construction work, with seem- 
ingly unnecessary abuse to the equip- 
ment. A holiday detector is an electrical 
instrument and should be handled as 
such. A good deal of the abuse of these 
devices on a construction job may result 


from the fact that operators are un- 
skilled laborers with little or no idea of 
the limitations of the device they are 
using, or of how it should be properly 
used. 

A holiday detector should never be 
left on the pipe unattended, even for 
an instant. It should be removed from 
the pipe and placed off the right-of-way 
on a board or box, not in the dirt and 
mud. Electrodes, ground wires, and bat- 
teries should be kept free from dirt and 


coating material. Batterjes Should 4 
ways be kept fully charged and not lef 
in a discharged condition. All el 
of the instrument should be placed ; 
the shipping case in their Proper ws. 
when the detector is in transit 
When voltage checks are Made the 
electrode should be in place on the coar 
ing and the indicating device connected 
between the electrode and bare Di 
and not between the electrode and the 
ground wire. If a connection to the 
ground wire is made, the indicating de. 
vice does not record losses in the ground 
retufn system . 





e Other applications of detectors 


HOLIDAY detector can also be 

used to advantage in the inspec- 
tion of applied coating on other sur- 
faces. For these applications, the dielec- 
tric strength per mil of thickness, nom- 
inal thickness of application, and elec- 
trical resistance of the coating material 
should be known. 

Recently a small detector has been 
marketed for thin-film applications on 
metal or concrete surfaces. The detec- 
tor applies a potential of 67 volts dc. 
The electrode for this application ts a 
cellulose sponge that is dampened with 
water. The sponge has the important 
function of applying a small liquid con- 
tact to the surfaces being tested, which 
makes it a very accurate device for locat- 
ing pin holes and bare spots. The de- 
tector has a bell signal alarm and the 
total weight of the device is less than 


4 Ib. 


Another development is a detector 
with an adjustable dc power source 
from 0 to 7500 volts output, equipped 
with a magnetic counter which records 
the total number of spark discharges 
from an electrode assembly. This device 
is intended for use as a control or in- 
spection tool in the manufacture of thin 
plastic films. 

The electrical holiday detector pro- 
vides the buyer of coated metallic sur- 
faces with an inspection device, which, 
when properly used, locates the points 
of electrical low resistance or thin spots 
from the surface of the coating to the 
metallic structure. Locating and repair- 
ing these points on the coated surface 
before burial reduces or eliminates near 
ly all of the potential sources of rapid 
corrosion, provided the coated structure 
is not damaged during the laying. The 
holiday detector also provides an inspec- 





Holiday detector for plastic films. Output voltage: O-7500 volts dc. With magnetic 


counter to receive total holidays. 
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tion device for continuously checking 
the application of the coating and pre. 
vents faulty coating which cannot be 
seen by visual inspection. 

Cathodic protection to buried mer! 
structures has been a very importan 
and valuable economic development jp 
the mitigation of corrosion. However 
ic must be realized that cathodic protec. 
tion is Operative only at the time and 
place where the corrosion reaction takes 
place, and if the buried structure is 
electrically isolated from the surround. 
ing earth by an adequate coating no 
cathodic protection is required. This 
complete electrical isolation is not al. 
ways possible in construction operations 
of large magnitude, but the reduction or 
near-elimination of low resistance paths 
by adequate inspection with an elec. 
trical holiday detector will minimize the 
amount of cathodic current required to 
protect a new pipeline or buried metal 
structure. There is no substitute for 
good coating. & 





4 - 


Holiday detector for thin film applice- 
tion. Output voltage: 65 volts dc. Oper- 
ating weight: 4 Ib. 
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The factor of soil resistivity 
in establishing corrosion control 


By B. J. WHITLEY JR. * Tennessee Gas Transmission Co., Houston 


Soluble salts, temperature, pressure, and moisture con- 


tent cause soil resistivity to change constantly. Soil re- 
sistance is an indication of the corrosion rate and loca- 


tion, depending on relative magnitude, not absolute re- 
sistivity. The choice of sites and design of ground beds 
depend on the availability of low resistance soil, which 
definitely affects the operation and power of the beds. 


NE of the many factors that are 

encountered in a corrosion control 
program for pipelines and plant yards 
is the electrical resistivity of the soil. 
It influences the rate and location of 
corrosion, the sites and design of cath- 
odic protection ground beds, the power 
cost of protection, and the distribution 
of this applied current. 


Factors affecting resistivity 


The most common criterion for the 
corrosivity of a given type of soil is its 
electrical resistivity, which depends 
largely upon the kind and concentration 
of salts in the soil, temperature, pres- 
sure, and moisture content. It must be 
remembered that these factors are 
changing constantly in the field. 

In some sandy soils, as in south Texas, 
soluble salts are present, yet the resist- 
ance is high when the moisture is low 
because the moisture is needed to dis- 
solve the salts. This produces ions in 
the anode when they dry out, increasing 
solution, converting the soil into a good 
conductor of electricity. One ground 
bed in this area has varied in bed re- 
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sistance from 0.5 to 4.0 ohms, another 
from 1.1 to 6.1 ohms, and it is neces- 
sary to water these beds during droughts 
tO maintain the required output. Some 
soils seem to crack and pull away from 
the contact resistance of the anode. This 
becomes quite pronounced as the mois- 
ture content decreases from 20 to 5% 
in terms of anhydrous soil. 

The Bureau of Standards circular No. 
C450 discusses the varied effect of pres- 
sure on soil resistivity. Tests of sample 
soils showed that resistivity decreased 
with an increase in pressure for a yel- 
low clay, while it increased for a yellow 
clay with sand and a blue clay. A black 
humus showed very little change and a 
sand with humus sample decreased in 
resistance and then increased as pres- 
sure continued to increase. The greatest 
change in any one soil was the yellow 
clay which decreased in resistance from 
2100 ohm/cm to 1810 ohm/cm with 
an increase in pressure to 100 Ilb/sq in. 

The circular also shows a test of the 
great effect that temperature has on 
earth resistance. This soil sample re- 
vealed an increase in resistance from 


about 200 ohms at 68° F to 800 ohms 
at 32° F, followed by a large increase 
in a straight line function from 2000 
ohms at 17° F up to 45,000 ohms at 
O° F. This increase in resistance with 
decrease in temperature is quite appar- 
ent in the field when frost is in the 
ground. Accurate pipe-to-soil voltages 
are very hard to measure on frozen 
ground, and for the same reason it is 
not practical to make soil resistivity sur- 
veys in frosted ground. 

The ground bed resistances do not 
increase greatly, however, when the 
ground freezes, since they are usually 
below the frost line. 





Mr. Whitley is a 
corrosion engi- 
neer with TGT, 
working in the 
Texas area. 
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WHY NEW OIC DESIGN 
EXTENDS PLUG VALVE LIFE 


TEST: This 150-Ib. steel valve cycle tested with solvent; 
3000 full openings and closings at 425 p.s.i. 


RESULTS Pressure tight... still operable at low torque..s 
no sign of galling or seizing. ’ 


Gland assembly: Resilient packing com- 

letely isolated from rotating parts. Re- 
quires little adjustment and assures long- 
est possible packing life. 

The gland liner is OIC “Alloy 40”, an 

aluminum-silicon-bronze having a melting 
point in excess of 1750 F. It has low fric- 
tion bearing characteristics, will not seize 
or gall and affords an additional pressure 
seal between the plug and itself. 
Precision gland adjustment: Fine-thread 
studs with semifinished, washer-faced 
nuts on spotfaced bearing surfaces 
afford accurate plug adjustment. 


Position indicator on top of plug shank 
and visual stop on gland show position of 
plug at a glance. 


Pinned double-ball check at bottom of 
plug shank eliminates blow-outs when lube 
screw or lube fitting is removed and pre- 
cludes loss of balls into lubrication system 
under high-pressure gun lubrication. 


Write today . : . request Form No. 1003, 
which will give you complete valve de- 
tails, including specifications. 


Order from your OIC Distributor 


THE OHIO INJECTOR COMPANY © WADSWORTH, OHIO 


A [VE S FORGED & CAST STEEL, IRON & BRONZE, 
LUBRICATED PLUG VALVES 
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These resistivity changes are very ob- 
vious in the field. One example is a 
soil sample at a particular location that, 
when wet after a rain, measured 1800 
ohm ‘cm by the four-pole method using 
a vibroground, but measured 3900 
ohm/cm during a drought. The loca- 
tions of the poles were wet during the 
drought to reduce the contact resist- 
ance. 


Corrosion rate and location 


Usually it is said that the lower the 
resistance, the faster the corrosion rate. 
This is not the whole story in the field. 
It is true, however, that the corrosion 
takes place in the lower-resistance soils 
and the rate depends on the relative re- 
sistivity of the anodic (corrosive) area 
to that of the cathodic (non-corrosive ) 
area. For cells created by differences in 
resistivity, the greater the difference 
(even though both are high) the 
greater the cell intensity. Corrosion will 
occur on pipe in 10,000 ohm/cm soil 
in some eastern areas, but no corrosion 
would be expected in that kind of soil 
in the Southwest. The apparent reason 
for this is that 10,000 ohm/cm soil 
could be low in relation to the average 
for the eastern areas, but high for the 
Southwest. 

The terms “long-line” and “short-line 
corrosion cells” are sometimes used in 
referring to galvanic couples in lengths 
of several miles and a few feet, respec- 
tively. The distance between the anodic 
area and the cathodic area is a small 
factor in corrosion, and a weak long- 
line cell can have numerous strong 
short-line cells within it. The potential 
of the cell and the resistance of the cir- 
cuit will cause a definite amount of cur- 
rent to flow, and the smaller is the 
anodic area to supply that current the 
faster will a leak occur. About 20 Ib 
of steel will be corroded away in a year 
for each ampere of current that flows. 
The cathode may comprise two areas, 
one on each side of the anode. 


Sites and design of ground beds 


Cathodic protection ground beds, to 
be as efficient as possible, and have a 
low bed resistance, which would require 
less power, should be located in soil of 
the lowest resistivity available. This low 
soil must be prospected for at the pro- 
posed site with one of several resistivity 
meters that are available. 

For field tests the Shepard cane ap- 
paratus and Wenner's “four terminal” 
method are used more than any other. 
Both methods are good and each has its 
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own features. The Shepard cane is con- 
venient to use, particularly in observing 
soil resistance in the pipe ditch ahead 
of the lowering-in gang. While it is lim- 
ited to a reading of only the soil in con- 
tact with the rod, the Wenner method 
can be used to measure the average re- 
sistance of the soil to any depth. This 
is done by spacing the four terminals 
on the ground in a straight line even 
distances apart equal to the desired 
depth of inspection. An alternating or 
periodically reversed current is induced 
through the two outer terminals and the 
resulting difference in potential be- 
tween the two inner terminals is ob- 
served. Thé depth to which the elec- 





Apparetus used in the Wenner four-ter- 
minal method, including the vibroguard, 
the pins (lower right-hand corner), and 
connecting cables, which have .connec- 
tions for the pins. 





trodes are inserted should be small in 
relation to the distance between them. 
The effective resistance between the 
two inner terminals is expressed by the 
equation R == r/6.28a, where “r” is the 
resistivity of a unit volume of soil in 
terms of “a,” which is the distance be- 
tween the terminals. 

The four-terminal method is used 
with the vibroground instrument and 
the resistivity is expressed as: P 
191.5ar, where 


P is expressed in ohm per cubic cm 
a is the distance between electrodes in feet 
r is the reading of the instrument. 


In prospecting for the low soil, it has 
been found that in some instances the 
low resistance soil may be traced out 
and then the ground bed can be de- 
signed to follow this vane. 


The higher the resistivity the more 


anodes will be needed to obtain 
resistance bed for cithey ie 
anodes or impressed curren, 

and tables are available to estimme 
number of anodes and the al 
necessary to obtain a desired bed reise 
ance in a given soil if that is the : 
the design is to be made. | will 
help much to use a Spacing of ~ 
than 40 ft and the graphite anode 
ufacturers recommend an outperd 
about four amps per anode in salt 

or prepared backfill installations and 
about one amp in fresh water installa. 
tions. 


Power cost 


_ The power cost will be less for rect). 
hers if the bed resistance is lower, and 
for this reason it may be more econom. 
ical in high resistance soil to spend cop. 
siderable time in prospecting for lower 
resistivity soil. With calculations, th 
power output is equal to the product of 
the de voltage and current in amps, 4 


fair estimation is 50% efficiency for the 
rectifiers, so the dc output power should 
be doubled to obtain the ac power ip 


pur. 
Current Distribution 


High resistivity soil does have on 
advantage. In some instances, a given 
amount of current seems to protect 
more pipe in high soil than in low, eve, 
on bare lines where current distributiog 
is considerably less than on coated ling 
This might be due to the higher contac 
resistance between the pipe and earth. 

Interference problems are more pro 
nounced in higher resistance soils also, 
If there is interference on one pipeline 
by cathodic protection on a second line, 
the same amount of current seems 
affect the pipe-to-soil voltage on the 
first line more often in high resistance 
soils than in low. 

This can be avoided by keeping a low 
uniform voltage close to 0.85, negative 
to the ground in reference to a copper 
sulfate electrode, on the second line. kt 
would require more but smaller rectifier 
installations or sacrificial anodes, and 
would result in better efficiency sinc 
any power used to raise the voltage over 
0.85 is unnecessary in mitigating cor 
rosion. The generally accepted criterion 
for protection is the 0.85 volts pipet 
soil potential. These additional unis 
would require the initial cost to b 
greater; however, this is an economik 
problem that requires considerable i 
vestigation. 
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Hot dope hazards 


Serious injuries to personnel are an ever-present danger 
unless extreme care is exercised in its application 


By DENNIS L. NEWBERRY * Texas Gas Transmission Corp., Owensboro, Ky. 











CCIDENTS that may occur in hot 

doping are mainly eye injuries, 

cuts, surface burns, skin irritations, and 
irritation of the breathing passages. 

Hot dope, or enamel, which is usually 
in a solid state, must be taken from the 
drums in which it is received and heated 
to a temperature of from 375 to 490 
F, where it liquefies and can be applied 
to the pipe. 

Chopping the drum open with an axe 
is the most common way in which the 
enamel is removed from the container. 
The enamel is then broken into pieces 
that can be heated in kettles. Here is 
encountered the first hazard—that of 
fying particles lodging in the eye as the 
can is split and the dope broken up. 
All personnel engaged directly in this 
operation and those working nearby 
Must wear eye protection equipment. 


Secondary possibility 


A secondary accident possibility is 
that of cuts, which may be received 
from the sharp edges of the metal bar- 
rels. If the men cut a drum in half and 
transport it to the job site, this situation 
worsens. 

To combat these cutting hazards, all 
sharp edges should be bent down out 
of the way, and all personnel involved 
should wear heavy gloves and, if pos- 
sible, a sleeve for arm protection. 

When the dope is heated to the right 
temperature, it is drawn from the kettle 
in buckets, carried to the pipe to be 
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coated and poured onto the pipe from 
the top. To insure a good coating on 
the bottom, a “granny rag” (a piece of 
material either cloth, metal or paper, 
usually about 24 in. wide) is placed 
under the line with a man on either 
side to hold it. This rag is pulled up 
against the pipe directly under the spot 
where the dope is being poured; as the 
enamel runs down either side of the 
pipe to the bottom, the granny is pulled 
rapidly back and forth in a seesaw man- 
ner. 


Fumes 


As the dope is being applied and 
grannied, fumes are given off in quan- 
tity, and should the hole where the line 





When applying the hot dope, men should 
wear adequate protective coverings. 


is lying have water in it, the fumes are 
intensified and the men are wreathed in 
these fumes since there can be no wind 
to carry them away. These fumes, or 
vapors, Cause skin irritation much like 
sunburn, and the eyes and breathing 
passages are affected in some degree, de- 
pending on the amount of vapor to 
which the individual has been exposed. 
To meet this hazard, which can easily 
result in a disabling injury, the men 
should cover as much of their exposed 
skin area as possible. Sleeves should be 
rolled down, collars buttoned, hats or 
caps and heavy gloves should be worn. 
Those areas that cannot be ggsily cov- 
ered, such as the back of the neck, ears, 
etc., should be covered with a protec- 
tive cream, and finally, a full covering 
face mask with an air filter should be 
worn by all of the people in the hole. 


Burn contact 


Another hazard is that of actual con- 
tact burn. From the time it is drawn 
from the kettle until it has solidified 
on the pipe, hot dope is a potential 
trouble maker. In addition to the per- 
sonal protective equipment mentioned 
above, the men pulling the rag should 
be equipped with heavy leather “spats,” 
which can be quickly removed to pro- 
tect their feet from contact burns, and, 
of course, the vapor protective equip- 
ment should be designed so as to pre- 
vent contact burns, should the dope 
splash on the men. aa 
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Chapter 2. Welding on completed pipe 


NHAPTER II of ASA B31.1 Section 
(| 8 deals with welding. The inves- 
tigation by Subcommittee 8 of causes 
for pipeline failures disclosed that fail- 
ure of field welds and factory-made 
girth and repair welds are a more im- 
portant cause of pipeline failure than 
many of the subcommittee members 
had previously thought. In fact, failures 
of this type constitute the most impor- 
rant single type of pipeline failure re- 
sulting from causes originating in the 
field (as contrasted to causes originat- 
ing in the pipe mill). 

While this record is influenced to a 
considerable extent by the failure of 
welds made by processes not now in 
general use, the record also shows that 
there has been an important number of 
failures attributable to welding done 
since World War II by the manual arc 
welding process. 


Welding on completed pipe 


Chapter II of the code and this dis- 
cussion of that chapter deal only with 
welding on completed pipe and do not 
deal with the long seam welding of 
pipe during manufacture. 

The great use of welding in the gas 
transmission and distribution industry 
and its relative importance as a cause of 
failure resulted in careful attention be- 
ing given to this operation by Subcom- 
mittee 8. The subcommittee had in its 
membership or employed as consultants 
a number of recognized experts on 
welding and related metallurgical prob- 
lems. Among these are Lloyd R. Jack- 
son, Battelle Memorial Institute; Prof. 
Harry Udin, Massachusetts Institute of 
Technology; Prof. E. C. Wright, Uni- 
versity of Alabama; and Prof. E. R. 
Parker, University of California. 

In addition, the pipe and fitting man- 
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ufacturers made some of their top met- 
allurgists and welding experts available 
to the committee. Some of the major 
pipeline companies gave the committee 
the results of their recent research on 
welding. 


Sound conclusions 


These sources of information, coupled 
with the experience of the subcommit- 
tee members, led, I think, to some very 
sound conclusions by the committee 
concerning the cause of current weld- 
ing difficulties and their elimination. 

The most important basic cause is the 
use of welding procedures that are not 
suitable when unusual conditions are 
encountered, such as: 


|. High pipe chemistry. 

2. Adverse weather conditions, such as 
low atmospheric temperatures or wind. 

3. Makine of repairs to pipe or the 
welding of small attachments to pipe. 


Other sources of difficulty have been 
the use in some cases of inadequate 
standards of skill and quality, careless 
workmanship, coupled with inadequate 
inspection, and improper design of 
some joints. 

To proceed now to a more detailed 
discussion of these causes of difficulty: 

The high pipe chemistry problem is 
one that is usually not encountered, but 
it can occur unexpectedly and, by virtue 
of its unexpectedness, cause trouble on 
a pipeline construction job and in the 
subsequent testing of operation of a 
p pel ine. 

This problem arises from the demand 
of the gas industry for high strength 
pipe and the lack of adequate chemistry 


‘limits in the APISLX specifications. 


The weldability of carbon steels used 
in high-strength pipe manufacture is 





related to their carbon equivalent 

(C + MN). The chemistry limits of 
4 

weldability found for ordinary field 

practices are variously stated by weld- 


ing engineers to be C +- MN == .60 or 
4 
C + MN = 6.5. 
4 


The new APISLX specifications pub- 
lished in November 1954 contain chem- 
istry limits for SLX46 and SLX52 pipe 
as shown in Table 1. 

Seamless pipe on the high side of the 
limits permitted by this specification 
will have a carbon equivalent of .35 4 
1.40 7. 

4 

Likewise, cold expanded pipe com- 
plying with this specification can have 
a carbon equivalent as high as .32 4 


1.30 = = .045. 
4 


Border line 


It can be seen, therefore, that even 
the new specification APISLX, which 
for the first time imposes chemistry 
limits for X46 and X52 pipe, includes 
pipe which is on or beyond the border 
line of weldability by ordinary field pro- 
cedures. 

In order to avoid exceeding the chem- 
istry limits imposed by the new speci- 
fications, pipe manufacturers will, of 





TABLE 1. CHEMISTRY LIMITS 


Plate Pipe 
Cold Expanded 


Ladie Check 


Seamless 


Ladle Check 


Carbon, 

max. 32 35 28 32 
Manganese, 

max. 1.35 1.40 125 1.30 
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Piping code... Rapid cooling of a weld in 


high-strength pipe is objectionable 





course, aim at a carbon and manganese 
content considerably below the specified 
limits and only a small percentage of 
the total pipe produced will have car- 
bon and manganese contents closely ap- 
proaching the specification limits. How- 
ever, the unavoidable variations in 
chemistry inherent in the pipe-making 
process will result in some pipe having 
chemistry at or near the high limits of 
the specification. In the field there is no 
way of differentiating this high chem- 
istry pipe from the rest. If it is welded 
by some widely used procedures during 
adverse weather conditions a seriously 
defective weld can result. 


Adverse weather 


Consider now the effect of adverse 
weather conditions. Rapid cooling of 
a weld in high-strength pipe is objec- 
tionable. It causes under-bead cracking 
and lack of ductility. If welding is done 
in cold weather, the pipe welded will 
be cold and consequently the rate at 
which the weld and adjacent metal cools 
is high. Wind intensifies this eftect. 

The placing of a small weld on a large 
mass of cold pipe metal is bad because 
of the rate at which the large mass will 
conduct heat away from the weld. This 
is the reason why the repairing of de- 
fects in large pipe, either in the pipe 
plane or in the field, often leads to 
trouble. Even if the original defect, 
such as a crack, is completely removed 
by grinding, the repair weld is likely to 
crack because of the chilling effect on 
the weld of the surrounding mass of 
cold metal. 

The making of small attachments to 
large pipe by welding is bad for the 
same reason. 

Faulty design which does not pre- 
scribe smooth transition from one cross- 
section to another where pipes of dif- 
ferent thicknesses are joined or where 
pipe is welded to a thick valve or fit- 
ting; or faulty design which results in 
stress concentration at a weld, all can 
lead, sometimes, to weld failure. 

All of the causes of weld failure thus 
far discussed are actually the result of 
poor engineering and are not necessar- 
ily associated with unskilled or careless 
welding (although, of course, a poorly 
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made weld is sometimes a contributing 
cause of failure ). 

Having in mind now the important 
causes of pipeline welding difficulties, 
what remedies are prescribed or recom- 
mended by the code? 


Qualified welders 


The code prescribes that all pipeline 
welding be done by properly qualified 
welders in accordance with a procedure 
that has been proven by tests to be ca- 
pable of producing sound welds under 


field conditions. 


If this is done intelligently and the 
procedure is followed in the field, most 
pipeline welding difficulties can be 
eliminated. Some companies who anti- 
cipate using their welding procedures 
in cold northern climates are qualifying 
their procedures by having test welds 
made in a cold room. The temperature 
in the cold room is held to the lowest 
temperature at which welding will be 
done in the field. Fans in the cold room 
are used to create realistic wind condi- 
tions. Pipe on the high side of the chem- 
istry of the pipe specification is used. 
Welds made under these conditions are 
then subjected to the qualifying tests 
prescribed by the code. These may be 
those prescribed by: 


ASME Boiler and Pressure Vessel Code 
Section IX, 

ASA B31.1 Pressure Pipe Code Section 
6, Chapter IV, or by 

API Pipeline Welding Specification 
1104. 


If alloy steel base metals are involved, 
either one of the first two codes above 
must be used. 


Under-bead cracking tests, although 
not prescribed by any of the codes, are 
very useful in checking the suitability 
of a welding procedure for use in low 
ambient temperatures. 


Almost all procedures designed for 
welding in cold weather employ the hot- 
pass technique. This technique consists 
of following the stringer bead with the 
second pass (hot pass) as soon as pos- 
sible and before the heat picked up by 
the pipe in the immediate vicinity of 
the weld has dissipated. On 16-in. pipe 
and larger at least two welders work 





simultaneously on the stringer bead 
sectond pass so as to maintain as high 
a pipe temperature as possible 

The code points out the great 
of preheating the base meta] 
welding when low metal of 
temperatures exist. Preheat to 300° F 
has been found to be very effective, Pre. 
heating reduces the rate of Cooling of 
weld, thus reducing the hardening apd 
cracking tendencies. It is Essential eye, 
in warm weather when a small 
of welding is done on a relatively 
mass of metal (as, for example, when 
a repair weld or smal] attachment is 
made ). 


The low-hydrogen electrode can be 
beneficially employed in welding pro. 
cedures when the adverse effects of low 
ambient temperatures or other cause 
of too rapid cooling must be avoided 
However, to get reliable results from 
this electrode, modified techniques mus 
be used. The rod must be stored go xs 
to prevent either moisture loss or mois. 
ture absorption. 

The code prescribes joint designs tha 

are free from notch effects and are sui. 
able for field welding conditions. 
' The code classifies gas piping inw 
two Categories insofar as welding in. 
spection, weld test, standards of accept. 
ability, and welder qualification are con. 
cerned. 


Hoop stress 


One category involves piping to op- 
erate at a hoop stress greater than 20% 
of the specified minimum yield strength 
of the pipe, and the other involves pip- 
ing to operate at lower hoop stresses. 


In the former case, the requirements 
of any one of the three codes listed 
above must be followed. 


In the case of the lower stress level 
category, into which nearly all distribu. 
tion piping falls, less exacting but ade- 
quate standards are prescribed. Compl- 
ance with the new code will require that 
all gas distribution companies and their 
contractors qualify their welding pro- 
cedures and their welders. Many such 
companies have not done this in the 


past. 
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Fig. |. Ponel of 20 lights using two-color 
indication at Lone Star's Springtown gaso- 
line plant. Audible alarm is sounded by 
howler (background) if trouble develops 
st any of the 20 critical points. Relay 
pone! (with top of explosion-proof hous- 
ing removed) is visible in background. 


RELATIVELY simple, but exper- 
a cemen, visual and audible 
alarm system has been used in the pro- 
cess plants operated by Lone Star Gas 
Co., Dallas, since 1947. The latest in- 
sallation of a system following the basic 
design of its predecessors was made in 
Lone Star's Springtown gasoline plant. 


Heart of the system 


The heart of the trouble-detecting 
system is a centrally located panel board 
equipped with the necessary number of 
explosion-proof pilot lights with either 
two- or three-color lamps (see Fig. / ). 
Each two- or three-color pilot light 
gives an indication of the operational 
sate of a process being carried out 
at some remote point in the plant. If 
the process at each point monitored is 
normal, all white pilot lamps are ener- 
ged. Should the property being ob- 
served (pressure, temperature, liquid 
level, etc.) at any monitored point vary 
in excess of preset limits, the pilot light 
epresenting that point on the panel 
board displays either a green or red 
light, and a howler is activated. 


A ted lamp lighted on the panel 
board indicates that the property has ex- 
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Fig. 2. Relay panel with its explosion- 
proof housing removed. Panel shown is 
equipped with 21! relays, circuit breakers, 
etc., to activate 20 two-color pilot light 
lamps. Additional relays to serve 20 more 
indicators can be installed if plant ex- 
pansion warrants them. 


Audible and visual alarm system 


ceeded the maximum limit of its preset 
range and, conversely, a green lamp 
lighted indicated that the minimum 
limit of the range has been passed; that 
is, red indicates “high” and green in- 
dicates “low.” 

The panel board can be constructed 
with a single or double face to permit 
observation from either side or from 
both sides simultaneously. The lamps 
are normally clearly visible from dis- 
tances up to 150 ft away, so the plant 
operators need not remain in the im- 
mediate area of the panel board. Also, 
the howler will draw their attention 
from a considerable distance; for periods 
when the plant or portions of it are off- 
stream, a switch can take the howler 
out of the warning circuit. 


Improper functioning 


When the pressure, temperature, li- 
quid level, or other property sensing ele- 
ment indicates the process is function- 
ing improperly at a particular point, a 
correlated mercury switch is activated 
to turn off the white lamp and turn on 
either the green or the red lamp. This 

is accomplished with appropriate cir- 
cuitry through relay equipment. 








Fig. 3. Technician points with left hand 
to pneumatic controller used to properly 
position diaphragm-type motor valve. 
Pressure-sensitive switch (below at right) 
is linked with output from pneumatic 
controller. Switch cover can be removed 
to inspect or reset the point 





monitors critical points in process plants 


The relay equipment used at the 
Springtown plant is shown in Fig. 2. 
This panel has 21 relays, circuit break- 
ers, etc., and is sufhicient to handle 20 
pilot lights with two-color indication. 
The capacity of the relay board can be 
doubled if future expansion makes this 
necessary. Each function is independent 
of the others. 


Hazardous locations 


The design of the relay housing per- 
mits it to be mounted in hazardous loc- 
ations and all lead wires are terminated 
in 36-point plugs for quick removal of 
either one relay or the entire panel. The 
latter is secured to the interior of the 
case with four bolts. If a single relay 
needs replacement, this can be done 
with or without removing the entire 
assembly. 

Some of the sensing and controlling 
mechanisms are shown in Fig. 3. 

These lighted panel boards allow op- 
erators to keep critical points in the 
process flow system under observation 
without time-consuming tours around 
the plant. bal 


Adapted from The Blue Blase, published by Lone 
Star Gas Co. Dalles. 
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Shown here are a few of the 
twenty-nine GMV’'s at the Rates- 
ville, Miss., station of Tennessee 
Gas. In addition to these 1000 hp > 






Cooper-Bessemers, there are 
three 8-cylinder, 2000 hp GMW''s 
— all ivering gas in volume 
well above their performance 
guarantee. 





Close-up of the compressor cyl- 
inders on one of the three 2000 
hp GMW V-angle units in op- 
eration at the Portland, Tenn., 
station of Tennessee Gas Trans- 
mission. A total of nog 4 Cooper- 
Bessemers comprise this large 
installation. 


V 


HEN the Tennessee Gas Transmission Company's 
first line was completed in 1944, Cooper-Bessemer 
1000 hp GMV’s furnished more than half of the system's 
entire compressor horsepower — the nation’s first major 
pipeline powered with angle compressors exclusively. 
Since then many more Cooper-Bessemer V-angles have 
been added — the bulk of them GMV’s. And throughout 
its history, this huge line has always exceeded its design 
capacity. 





Today, the GMVA and GMWA, Cooper-Bessemer’s 
latest V-angle compressor developments, offer unmatched 
power-to-space advantages. Add to this better-than-ever 
fuel efficiency with reduced heat load, and you can 
appreciate why and how TGT and other lines benefit 
so much by Cooper-Bessemer progress in compressor 


power. 
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How COOPER-BESSEMER power progress 
meets the T°G°T EXPANSION 


Right now Cooper-Bessemer has further new develop. 
ments underway that give every promise of still better 
things to come. So, to best meet compressor requirements 
today, and tomorrow, weigh the value of proved per- 
formance and progress such as this TGT example... 
and by all means check with Cooper-Bessemer on the very 
latest ways to cut the over-all cost of compressor service, 





MOUNT VERNON, OHIO 
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GROVE CITY, PENNA. 
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Jan., p. 34. 
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May, p. 77. 
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June, pb. 30. 
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DeLaney, July, p. 40. 
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Gas Measurement, W. L. Cowan, Oct., p. 52. 
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Methods Used in Computing Orifice Meter Charts; The Square 
Root Planimeter, R. F. Angell, Dec., p. 53. 
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Positive Displacement of Dry Gas Meters, Otto Goldkamp, 
March, p. 4 ;. 
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Classification of Continuous Flow Gas and Liquid Meters, W. H. 
Davis, April, p. 44. 

Measurement of Non-Viscous Liquids by Orifice Meter, William 
L. Cowan, May, p. 62. 

Accuracy Expectancy in Orifice Meter Measurement, H. M. Dwight, 
June, p. 40. 

Large Volume Measurement Stations, B. G. Williams, Ja/y, p. 43. 

Industrial Applications of Meters, E. M. DeRemer, Awg., p. 158. 

Measurement of Gas at High Altitudes, Ralph L. Cook, Sept., p. 40. 

Convenient Charts for Flow of Gas Under High Pressure, Frank 
Wills, Novw., p. 18. 

Recording Instruments in Gas Measurement, W. C. Begeebing, 
Nov., p. 38. 

Problems of a Meter Engineer, Roy M. Bauer, Dec., p. 38. 

Gas Measurement in the Metric System, W. P. Porcher, Dec., p. 40. 


1932 


Eliminating Pulsation Errors in Orifice Meter Measurement, 
Jan., p. 38. 

Factors Affecting the Test of Meters, John E. Naylor, Feb., p. 38. 

Orifice Plates for Definite Base Coefficients, M. W Adcock, 
March, p. 40. 

Metering Installations in Northern California, April, p. 37. 

The Motion and Measurement of Fluids, George Sidney Binckley, 
May, p. 54. 

Training and Functions of a Field Meterman, E. E. Stocall, 
June, p. 34. 

Ambient Temperatures and Gas Measurement, C. E. Pickup, 
July, p. 32. 

The Metric Wide-Range Orifice, K. C. Tomlinson, Ja/y, p. 35. 

Domestic Meters, D. E. Farmer, Aug., p. 105. 

Natural Gas Measurement, R. L. Cook, Aug., p. 127. 

Progress in Measurement, R. F. Angell, Aug., p. 160. 

The Damiel Orifice Fitting, J. A. Campbell, Sept., p. 26. 

Accuracy of Orifice Meter Chart Computations, C. D. McMartin, 
Dec., p. 30. 


1933 


The Economics of Removing Locked Meters, N. Hoff, Feb., p. 12. 
Can We Improve the Domestic Gas Meter?, Lee Holtz, Feb., p. 24. 
An Orifice Meter Delivery Chart, C. J. Brown, March, p. 34. 

The Lucas Orifice Fitting, A. E. DeBurn, April, p. 37. 

Unit Type Meter Houses, Gordon Greene, June, p. 22. 
Prepayment Meters: Aid to Load Building, W. D. Dickey, 

July, p. 32. 
Construction and Operation of Positive Gas Meters, W. G. Cox, 


July, p. 33. 
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Crawford, Awg., p. 25. 
Large Volume Measurement, L. F. Reetz, Sept., p. 55. 


Design of Orifice Meter Charts, Frank L. Smith and B. G. Wil- 


liams, Oct., p. 24. 
1934 


Gas Measurement and Control in a Large Central Station, F. G. 


Philo, Jan., p. 30. 


Integrating Orifice Meter with Electric or Gas Driven Clock, A. W. 


Decker, Feb., p. 22. 

Testing and Proving Displacement Meters in the Field, W. L. 
Kindred, March, p. 30. 

When Should Idle Gas Meters Be Removed’? H. L. Gaidry, 
Aug., p. 30. 

Recent Progress in Fluid Measurement by Orifice Meter, William 
L. Cowan, Part |, Sept., p. 47. 

Recent Progress in Fluid Measurement by Orifice Meter, William 
L. Cowan, Part Il, Oct., p. 27. 

Selecting the Proper Meter to Measure Large Loads, James L. 
Griffen, Dec., p. 32. 


1935 


Static Pressure Compensator for Orifice Gas Meters, Virgil E. 
Schultz, Jan., p. 31. 

Factors and Trends in Meter Maintenance, R. W. McClenahan, 
June, p. 39. 


1936 


Procedures Discussed for Application of New Orifice Meter Data, 
C. B. Heartwell, Feb., p. 39. 

Effects of Humidity on Meter Proof, C. W. Capswell, May, p. 77. 

Current Practice and Trends in Orifice Metering, E. H. Fisher, 
Aug., p. 51. 

Use of the Anti-Orifice Meter for Field Studies of Gas Flows, Hugh 
E. Ferguson, Dec., p. 13. 


1937 


The Value of Meter Records in Effective Meter Control and Main- 
etnance, David P. Allen, Feb., p. 58. 

The Joliet Reference Meter, C. B. Heartwell, April, p. 67. 

Gas Company Meter Tests, H. S. Harris, Awg., p. 77. 

The Double Orifice Meter, B. G. Williams, Sept., p. 67. 


1938 


The Measurement of Viscous Liquids by Orifice Meter, W. L. 
Cowan, Jan., p. 53. 

Positive Displacement Meters for Liquids, P. W. Hill, March, p. 59. 

Certain Recommendations on the Use of Orifice Meter Coefhcients, 
]. B. Taylor, May, p. 70. 

One Company's Procedure in Maintaining and Operating Orifice 
Meter Set-Ups, M. J. Cereghino, July, p. 51. 

The Detection and Mitigation of Pulsation in Orifice Meters, T. K. 
M. Smith and R. E. Morter, Sept., p. 55. 

The Testing of Gas Meters at Low Rates of Flow, C. W. Capwell, 
Oct., p. 39. 

Field Testing of Meters with a Low Pressure Flow Prover, F. H. 
Winslow, Dec., p. 21. 


1939 


A Practical Flow Meter for Field Utilization, John G. Williamson, 
April, p. 48. 

The Norman Meter School — A Record of Its Progress, Dean W. 
H. Carson, May, p. 70. 

Effect of Pulsating Flow on Gas Measurement, S. R. Beitler, 
June, p. 27. 

Advantages of an Improved Open-Top Tin Meter, H. S. Harris, 
Aug., p. 30. 


1940 


Calibration of Positive Meters, H. J. Sterk, Feb., p. 35. 

The International Standardization of Constriction-Flow Meters in 
Europe, B. G. Williams, Ju/y, p. 40. 

New Equipment for Meter Maintenance, Henry S. Harris, 
Oct., p. 37. 

Repairing Gas Meters: A Pictorial Trip Through the Meter Shop 
of the Peoples Gas Light and Coke Company in Chicago, 
Nov., p. 32. 
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Moisture Control for Increasing Domestic Meter Accuracy, H. M. 


1941 


Sizing Meters for Home Heating, C. A. Peterson, Jan. p. » 

Modern Production of Iron Gas Meters, Allen D. MacLean, 
Sept., p. 41. 

The Camera Follows a Meter Through the Shop, Og. p. 45 


1942 


Meter Men Present “Wrinkle Ideas’, July, p. 35. 


1943 


Maintenance of Measuring Station Yards, Apri/, p. 68. 

Importance in Proper Chart Censoring in Gas Measuremen: W 
C. S. Glidden, Aug., p. 26. ork 

Survey of Gas Usage in Master Metered Housing Projects jp North. 
ern California, John J. Pugh, Oct., p. 38. 


1945 
For Postwar——A Travelling Meter Shop’ Feb., p. 44. 
1946 


Testing Large Capacity Gas Meters, Howard S. Bean, M. E Benesh 
and Frank C. Witting, Sept.. p. 33. | 


1947 


San Diego's Extraordinary Meter Repair Shop, Lauran Clapp 
July, p. 29. 
Gas Flow Meter, Nov., p. 39. 


1948 
What's Ahead — In Meters, Valves, J. A. Kerr, May, p. 70, 


1949 


Meter Performance, W. J. Menet, June, p. 50. 
A Recommended Method for Testing Meter Set Assemblies. 
July, p. 76. 


1950 


More About Meters, C. W. Stewart, May, p. 40. 

New Displacement Method for Measuring Gas Flow, J. C. W righ, 
May, p. 116. 

Test Meter Method, R. Frank Nowlin, Sept., p. 37. 

The Economics of Metering, G. K. Bachmann, Part |, Dec., p. i 


1951 


The Economics of Metering, G. K. Bachmann, Part II, Jam., p, 22 
Effects of Conversions on Meters, J. M. Pickford, Feb., p. 235, 


1952 


Recorder-Bellows Device Measures Maximum Demand, H. T 
Libby, Ja/ly, p. 47. 

New Gas Meter Stop Developed by Mueller, Frank H. Mueller 
Nov., p. 49. 


1953 


Analysis with Cardiographs Diagnoses Meter Problems, Ed Gi 
more, April, p. 38. 

Bureau of Standards Designs New Electronic Flowmeter, 
April, p. 58. 

Progress in Large Volume Measurement, F. M. Partridge, 
Nov., p. 98. 


1954 


Production Line Speeds Meter Repair at Tulsa Shop, Gilben 
Estill, Feb., p. 42. 

Houston's Experience with Combination Meter Regulators, H. # 
Sexton, March, p. 39. 

Relief Valves on Customer Meter Sets, George M. Fox, June, p. 1 

A New Approach to Meter Design, James Webb, June, p. 37. 

Meter Covers Gaining in Popularity Among Domestic Gas Ge 
sumers, William W. Clark, Nov., p. 43. 

Can a Domestic Meter’s Accuracy Be Improved? Ed Gilmor, 
Sept., p. 42. 

A Pound of Gas, Howard S. Bean, Dec., p. 31. 
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Mony factors must be considered 





Methods of estimating 





The American Gas Association will 
momentarily release its annual report 
on the estimated natural gas reserves 
qvailable to transmission companies, 
distribution systems, and ultimately to 
the gas consumers of the nation. No 
Joubt these data will introduce a feel- 
ing of confidence and security to those 
who are charged with the procurement 
and maintenance of gas supply be- 
cause the drive to drill exploratory 
wells and prove new areas of produc- 
tion has always been capable of keep- 
ing proven natural gas reserves in a 
very favorable position in relation to 
national consumption. It is pertinent 
to look behind the figures in the report 


natural gas reserves 


and learn something of the scientific 
methods employed to arrive at them. 

Ralph E. Davis, noted geologist and 
recognized expert on reserves, pre- 
sented the methods used in his estima- 
tion of natural gas reserves at the last 
annual meeting of the Independent 
Vatural Gas Association of America. 
Mr. Davis began his work in the re- 
serves estimating field in 1920 and did 
much of the pioneering in the develop- 
ment of this type of study, so his re- 
view of the present methods used is 
worthy of study prior to the release of 
the reserves committee's report. This 
presentation is adapted from his 


INGAA paper. 





BOUT 30° of the known reserves 

of natural gas at the end of 1953 
were dissolved in, or associated with, 
oil in producible reservoirs. This dis- 
swlved gas will be produced as casing- 
head gas, so the essentials for estimat- 
ing in this case require the evaluation 
of the volume of gas in solution with 
the crude in the reservoir in relation to 
the oil, the total expected oil produc- 
tion, and the ratio of gas that will be 
produced with the oil. In addition, con- 
sideration must be given to the prac- 
tice of recycling a portion of the cas- 
inghead gas by injection into the pro- 
ducing formation so that the resultant 
pressure Maintenance program will re- 
sult in the recovery of more oil. In short, 
in Certain areas under this operating 
technique, possibly only 45% of the gas 
produced will ever reach pipelines. This 
san important facet to the tricky game 
of reserves estimates; an accurate esti- 
mate will include only that gas avail- 
ble to transmission systems. 

With non-associated or dry gas, the 
oldest method for judging the reserves 
ina new strike is by comparison with 
neighboring fields considered essenti- 
illy similar. Here, consideration can be 
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given to concrete arithmetic factors 
such as the calculations of sand thick- 
ness (the thickness of the producing 
formation or stratum), the porosity 
(relative volume of void space), con- 
nate water (water naturally associated 
with the crude), the permeability (the 
inter-connection of void spaces in the 
reservoir formation to form a flow path 
for the petroliferous materials contained 
therein ), and the pressure and tempera- 
ture. It is not well, however, to base the 
estimation of the reserves on these vari- 
ables alone, because the production his- 
tories of production per acre or per 
acre-foot from older, depleted fields pro- 
ducing from the same sands form a very 
important correlation factor. 


The pressure decline method 


This method uses the relationship of 
expected production to past production 
on the basis of percentage pressure de- 
cline. This method should be used with 
care as it may introduce error if the ef- 
fect of water drive is incorrectly esti- 
mated or if the effect on average pres- 
sures by the pressures of new wells is 
used. Actually, if a given number of 
acres with a given number of wells per 





unit-area was worked with, and the pro- 
ducing sand was the same thickness and 
had uniform porosity and permeability 
at each well, an average pressure graph 
from year to year could be easily plot- 
ted. This is the objective, but really 
weighted averages have been used al- 
though a reservoir does not generally 
display such similar continuity. 

In actual production practice, greater 
volumes of gas are produced from the 
better-than-average wells, so the pro- 
duction is not taken from each given 
unit of area in proportion to its initial 
reserve. Therefore, the graph would 
show average pressure in marginal acre- 
age for a recent year that would be 
higher than it would have been if the 
pressures of the more productive wells 
had been given greater weight. Mr. Da- 
vis approach specifies an allowance for 
the high pressures in the marginal acre- 
age in spite of the lowering of the abon- 
donment pressure to that now advocated 
by the Reserves Committee of the AGA, 
that is, 25 psig wellhead pressure. 

This method of estimating.reserves is 
not feasible during the early production 
phases of a field; a sound trend for pres- 
sure decline must be observed before 
it is applied. 


The volumetric method 


Practically, this is the single sound 
method for predicting the ultimate pro- 
duction from newly discovered fields, 
and as the initial recovery phase is gen- 
erally the period in which such estimates 
are most needed, probably 80% of all 
reserves estimates are computed by this 
method today. 


With this method, it is of prime im- 
portance that the personnel making the 
preparations for the estimate be the type 
who value competence and have experi- 
ence, good judgment, and are not fright- 
ened by careful study of detail. The 
thickness of the pay sand can be de- 
termined by drilling data, cores, electric 
logs, etc., from a few or many wells. If 
the sand displayed uniformity, these de- 
terminations would be easy, but gen- 
erally, especially in deep Gulf Coast 
fields the fault pattern is difficult to 
fathom and in this case, as well as in 
most other cases, it is necessary to pre- 
pare a structure map of the sand or of 
each of several sands. It is also common 
practice to prepare maps in isopachous 
form. The isopach may be in part de- 
pendent on the structure map(s), so 


(Continued on page 158) 
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Why Corning Natural Gas relies 








on NO-OX-ID for pipeline protection! 


In 1954 Corning Natural Gas 
Company, Corning, N. Y., began 
expansion of their transmission 
system with 16 miles of 12-inch 
and 7 miles of 10-inch pipe. 
Dearborn NO-OX-ID Coating 
Combinations were specified. 
Over-the-ditch pipe protection 
was hot-applied by a traveling, 
coating and wrapping machine 


using NO-OX-ID 2-C Primer, 
NO-OX-ID 6-X Coating and 
NO-OX-ID Reinforced Asbestos 
W rapper. 

When asked how his crew liked 
working with NO-OX-ID’s, the 
contractor, Mr. Joyce, stated: 
‘“‘They had never previously 
applied NO-OX-ID. The ease and 


convenience of application, plus 





freedom from personal hazards, 
caused complete satisfaction all 
around.” As a result, Corning Gat 
plans to specify NO-OX-1D 
protection on additional pipeline 
reconditioning during 1955. 

Before you specify on your nem 
job, check with Dearbora..@ 
pipeline engineer is available for 
consultation. 


GAS—March, 1955 





















astic Pipe Eliminates 
pensive Irenching 


New gas-service replacement is easy to 
install, corrosion resistant, long lasting! 






















There’s no longer any need for digging up well- _—to metal connections. Crews can do this opera- 

groomed lawns to unearth old service lines. Re- _ tion after very little instruction. 

rene is far easier and less costly with Made of butyrate, Republic Semi-Rigid Plastic 
epublic’s Semi-Rigid Plastic Pipe. Pipe resists soil corrosion, is not subject to elec- 






Instead of an unsightly ditch, only two small trolytic action. Because pipe is supplied in long- 
holes are necessary; one at the main tap, and the length coils, unnecessary joints are eliminated. 
other at the service riser. Simply disconnect at These advantages help prolong service life— 
the main and clean out any obstructions in the keep costs down. 
existing line. Then insert Semi-Rigid and run 
it through the old metal service to the riser. It 
feeds in smoothly and quickly. 









It will pay you to investigate this amazing 
new service-replacement pipe. It’s available in 
either clear or black. Republic also manufac- 

Because it is lightweight and somewhat flex- _ tures polyethylene and Kralastic pipe, in sizes up 
ible, Semi-Rigid is extremely easy to handle. through 6”. Send coupon for interesting book- 
And joining is simple, too. Standard compres- _let which gives additional details on Republic 
sion-type fittings are used to make the plastic _—Plastic Pipe. 


REPUBLIC STEEL 
Worle Wider’ Reuige “i Studland, Steels avd, SC, usdiig 



























Seen ee a ee 


oe 


Republic Steel Corporation RE! TT Wey 
3134 East 45th Street am 44k 
Cleveland 27, Ohio 





Please send me more information on: 
C) Republic Plastic Pipe 2) Bolts and Nuts 
C} Line Pipe C) Truscon Steel Buildings 





Name Title 











Company 





OP PAYING EXORBITANT COSTS to maintain an outmoded, inefficient build- 
"9. Erect an economical Truscon Steel Building that's adapted to your in- 
dividual needs. You'll get exactly the production setup, materials flow and 
worage facilities you want. You'll get a building that's fire resistant, well- 

» Properly ventilated, and easy to maintain. Truscon engineers will 
help you from beginning to completion. Send coupon for interesting catalog. 








City Zone State 








K -SiTs 


Address | 
andl 


-—------- 
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Spi SERVICE FOLLOWS 


YOUR PIPE TO THE DITCH 











Quality and service has been building sales for Spi. 
And Spi service does not stop when your pipe is loaded 


for shipment. 

Many customers have placed confidence in the ex- 
perience of our service men, who are available to 
assist your inspectors in your construction. Write for 


complete information. 


THROUGH 
FREIGHT 


RATES AT 
THE ST. LOUIS 
GATEWAY 








® 
andard pipeprotection imc. 
3000 SOUTH BRENTWOOD BLVD.- ST. LOUIS 17, MISSOURI 














Washington News. 


Continued 
require that “the rates and char 
natural gZas companies be deveciing : 
the basis of the acrual legitimate . 
of the companies’ property, less pa 
ciation. 
The men in Congress who belie 

the producers’ cause—and it a 
and growing group, including . 
from “consumer” states, as well as “nev 
tral” states and “producer” states hyd 
held off introducing the $0-called "Ker, 
bill” this session until they could read 
the report of the President's Cabine, 
Committee on Energy Supplies and Re. 
sources Policy. However, when the js. 
suance of this report was delayed, M; 
Rogers introduced his bill and the fy 
was in the fire. The actual drive to ep. 
act the legislation already had gotten 
under way before the introduction of 
the Rogers legislation, and it will Dick 
up speed as time Passes. 


Even chance 


There's every indication here that the 
drive will move forward regularly and 
that the legislation to free natural 
producers from federal control has 
50-50 chance of enactment, unless it is 
vetoed, which seems highly unlikely, in 
the view of many. 

Ac the first quarterly meeting of the 
National Petroleum Council here,Chai- 
man Walter S. Hallanan told a group 
of federal otficials—mostly from Inner. 
or's Oil & Gas Division—that FPC ae. 
trol of natural gas production and gah 
ering is a “toe-in-the door’ approachto 
complete federal regulation. Govem- 
ment price fixing, in curn, will Dring 
about scarcity, rationing and high prices 
at the consumer level, he said, adding: 
“That is the inevitable result when @- 
centive is destroyed.” 

Mr. Hallanan, figuratively bearding 
the lion in his den, said that the oil ane 
gas industry has cooperated whole 
heartedly with Uncle Sam for years— 
nine through the NPC — but that | 
think we ought to serve notice that we 
will fight to the last ditch against any 
invasion of our liberty.” 
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_.-UNIFORM QUALITY, 
ACCURATE BENDING 





SPECIFY 


@The secret of bendability is uniform, high quality steel. 
Youngstown Electric Weld Line Pipe is uniform in quality 
for accurate bending. It has the right physical and chemical 
properties to bend readily to fit the contour dictated by the 
terrain. It bends quickly, evenly, smoothly—and holds its 
roundness. For these reasons, men on the job prefer to work 
with Youngstown. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


Manufacturers of Carbon, Alloy and Yoloy Steel 


General Offices: Youngstown 1, Ohio » Export Office: 500 Fifth Avenue, New York 36, N. Y. | | : 
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YOUNGSTOWN LINE PIPE | 
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The management view of microwave 


) often the men who are respon- 
sible for the design and mainte- 
nance of the gas industry's communica- 
tions systems are guilty of not taking 
what might well be termed a “manage- 
ment” view of their own operations. 
As such they are guilty not only of fail- 
ing to assume a part of the responsi- 
bility they have to their jobs but also 
of failing to fulfill an obligation to make 
the fullest possible application of the 
technique they have so successfully de- 
veloped. 

That this is a natural tendency, how- 
ever, is not to be denied. In the early 
days of pipelining the communications 
men, many of whom are still in the in- 
dustry, were necessarily involved in the 
details of a new and largely untried 
method of communication. The long, 
cross-country gas pipeline was the prov- 
ing ground for microwave communica- 
tion and the men responsible for its 
operation had little time for anything 
else. In these days management, too, was 
sympathetic for there was no question 
in anyone's mind but that the technique 
was plagued with problems. 

Buc now times have changed. Micro- 
wave has become a proven technique, 
most of the “mystery” has disappeared, 
and it is now an integral part of the 
pipeline industry's communications 
system. This may be considered a sig- 
nificant step forward except for the fact 
that, as such, microwave must now as- 
sume the responsibilities that go with 
any technique considered to be an in- 
tegral part of the overall gas pipeline 
industry. This means that “reliability” 
and “costs” become important consid- 
erations. It also means that serious 
thought and consideration must be 
given to a continued program of “sell- 
ing” the advantagees of the system to 
management. 
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Even as recently as the late 1940s, the 
long gas pipelines that were built 
through the back country of the south 
and southwest found no means of pub- 
lic communications available to them. 
At considerable expense, extensive pri- 
vate systems of wire line communica- 
tion were often built to provide the 
need for some parallel means of han- 
dling information. However, ice storms, 
wind and the myriad problems of main- 
tenance plagued the private systems. 
Even those public wire systems that 
were used were often out of service at 
the very time they were most needed. 

It was into this atmosphere that mi- 
crowave communication was born and 
came to find its place in the industry. 
The matter of “costs” and “reliability” 
were of no major consideration under 
these circumstances. The mere fact that 
microwave afforded a potential means 
of communication that closely paral- 
leled the pipeline and was not, ordin- 
narily, affected by weather was sufficient 
ro sell management on the idea. 

It is probably unfortunate that micro- 
wave grew so rapidly in this favorable 
climate. As it proved to be a worthwhile 
method of communication, more and 
more functions were heaped upon its 
still very inexperienced shoulders If the 
gas industry communications men of the 
early days of microwave committed any 
error it was an error of trying to provide 
too great a service with their new sys- 
tem. 

At the moment, however, this is all 
a matter of history. The problem today 
for the communications man is how to 
handle microwave as an established 
part of gas industry operation. 

“Reliability,” a major consideration 
in any accepted technique, is largely a 
matter of experience. Microwave has 
taken long steps over the past few years 








By FRANK CHAPMAN 


and current records show that jt has 
gained a high degree of reliability, Cop. 
tinued advancement in this respect will 
result, as has past achievement, from op. 
the-job experience of men in the indys. 
try. Every day of actual operating ey. 
perience adds to reliability. 

Daniel E. Noble, vice president of 
Motorola Inc., in a talk last spring, made 
pointed reference to the fullest appli. 
cation of microwave communications 
Communications men in the industry 
would do well to give pause to his re. 
marks in the light of their own future 

“Point-to-point Communications inth 
industry, he said, “is significant only to 
the extent that it provides improved 
operational efficiency. A microwave sf 
tem on a pipeline, carrying instructions 
general business information, and repair 
instructions makes a significant cont- 
bution to successful control, but this is 
only the first step in the utilization of: 
microwave system. 

Making direct reference to the "man. 
agement’ view of the system, he pointed 
out that “microwave provides the bask 
communication means, and the full eco- 
nomic utilization of such a communks- 
tions link cannot be achieved without 
integrating it into the over-all systems 
operational concept. “There must, he 
continued, “be freedom to choose the 
channels, codes and code characteristic 
required to develop automatic control 

In other words, microwave commun 
cations must be expected to become # 
much an integral part of a gas pipeline 
as the valves and regulators. And it 6 
the duty of the industry communice 
tions men to develop these applications 
They must not expect to stand still and 
to rest on past accomplishments, whith 
have, in large part, consisted in the hat 
dling of oral information. The objec 
tive must now be to develop new appl 
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Coated with 


TAR BASE 














Coated with an 
“ECONOMY” 
Enamel 


Which Coating will be a Bargain 


10 YEARS FROM TODAY? 


Ir you measure a bargain in terms of first cost 
plus yearly upkeep and maintenance, you'll come 
up with only one answer: Tar Base Enamels. For 
these tough, durable enamels have proved their 
ability to resist soil stress and water absorption 
—two principal reasons why “economy” coat- 
ings fail and cause maintenance expenses to soar. 

Why risk a large, long-term investment to 
“save’’ a few first-cost dollars on your protection 
bill? Specify Pitt Chem Tar Base Enamels, just 
as scores of leading pipeline companies do each 


PITT CHEM®TAR BASE ENAMELS 


*Standard Grade *¢Modified Grade 
*Plasticized Grade «Hotline 
*Cold Applied Tar Base Coatings 





year, and be sure of economical, longer-lasting 
protection. 

When you buy Pitt Chem you buy assured pipe- 
line protection with every drum, because Pitt 
Chem Tar Base Enamels are manufactured to 
rigid, published specifications by a basic producer. 
Write today for further information or technical 
assistance. 


weo 5523 








GOAL CHEMICALS « AGRICULTURAL CHEMICALS © FINE CHEMICALS * PROTECTIVE COATINGS © PLASTICIZERS * ACTIVATED CARBON © COKE © CEMENT * PIG IRON 
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with the cost of transporting gas mak- 
ing up a substantial portion of the price 
to the consumer, it is especially impor- 
tant for the communications man to 
take an “economic” look at microwave. 
As hard as it may be for him to do, he 
should make an effort to put himself on 
management's side of the fence and 
from there take a long and careful look 
at his Own operation. 

He must balance the matter of costs 
against operational efficiency; he must 
look for and find applications that will 
increase the operational efficiency of his 


communications ° “ond. 


cations that will result in “improved 
operational efhciency.’ This is what 
) management expects and must have 
from any technique that is to be an in- 
tegral part of the pipeline system. 
Finally, there is the matter of “costs.” 
As the industry matures and becomes 
more competitive, more and more em- 
phasis is placed on the costs of opera- 
: tion. This is not, of course, a trait to 
be considered peculiar to the gas pipe- 
line industry. Ac this particular time, 
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ANOTHER GREAT PRODUCT 


makes it debut with us! 


~“SCOTCHRAP 


PIPE INSULATION 





Cathodic Protection Service 


is pleased to announce the 


NEW and NOW 
IN STOCK 


New ‘Scotchrap’ is 
super comforable, 
even at freezing tem. 
perature, and has im- 
proved adhesion prop- 
erties. The new tape 
adhesive has a green 
cast, the result of the 
addition of a corro- 
sion inhibiting com- 
pound. 


JTICHRAP”’ is Super Conformable! 


— even in freezing temperatures 
New also is “Scotchrap” brand PIPE PRIMER, a low viscosity, quick-drying 
primer for metal surfaces wherever clean dry pipe is not assured. DRIES in 
3 ot 5 minutes. 
“*SCOTCHRAP” IS THE PLASTIC FIRST IN 
1. ABRASION RESISTANCE 3. OIL RESISTANCE 


2. CONFORMASBILITY 4. ADHESION AND EASE OF APPLICATION 
5. CHEMICAL AND HEAT RESISTANCE 





addition of “Scotchrap” 





to its growing stock of 

first line materials to 
service the Corrosion engi- 
neer. “Sotchrap 50 and 51, 
the new pressure sensitive . . 


available for immediate shipment 














FIRST LINE 
MATERIALS INCLUDE: OFFICES LOCATED IN 
Dow Megnediom Anodes e HOUSTON 
American Zinc Anodes P. O. Box 6387 
CPS Graphite Anodes thod (4601 Stanford Street) 
Good-All Rectifiers ca ic Houston 6, Texas 
Sestehioep Tene oe Phone JA-5171 
Tapesters 
Maloney Insulating « 
tice Covel Nowiectee | DFOtection ....... 
Fisher M-Scope Pipe p © © 314 Thompson Building 
and Cable oes Tulsa, Okla. 
Detectron Pipe Phone 2-9857 
Wahiquist Pipe Locators 
CPS Graphite y+) — ~ a 
and Page Backfills sel ty ice NEW ORLEANS 
and Meters 1147 Annunciation St 
Meters 
mR. Detectors Everything in the cathodic protec- New Branch Office in 
Holloway Shunts tion field .. . from an insulating CORPUS CHRISTI 
Direct-Burial Cable washer to a turnkey contract in- 1522 So. Staples 
Ditch-Witch Trenchers stallation. Phone 3-7264 








system and again balance them am: 
costs; and he must take an actin Ee 
est in the procedures by which his ow, 
company develops its costs, Alf Of these 
matters may be strange to the 
nications man but they are matters 
which he must acquaint himself if he 
is to assume his proper res , 
over what has now become ap j 
part of the gas pipeline system, 


“Split channel” proposal he; 
far-reaching implications 


An FCC proposal for “split chanper 
operation for vehicular radio, Original 
sponsored by the Central wa 
on Radio Facilities of the API, has re. 
sulted in the reopening of a historic and 
still unresolved conflict between the 
government and non-government ge. 
trum users in the Communications 
Whether or not these far-reaching jm. 
plications do develop, however, the pro. 
posal does promise to considerably jp 
crease spectrum space in the Petrolegm 
Radio Service. 

The proposal would reduce changed 
separation in the 25-50 mc. band from 
40 kc to 20 kc. and in the 1524 
mc. band from 60 kc. to 15 ke. Split 
Channel assignments in the latter band 
normally would be made only on and. 
ternate 15 kc. basis so as to provide 
kc. separation in the same local service 
area. However, the commission also ip- 
vites comments on a 20 kc. assignmen 
plan for the 152-162 mc. band, with 
resultant 40 kc. separation of local » 
signments. 

Besides the new split channel fr. 
quency proposals, new narrow band 
frequency stability and emission sta» 
dards and amortization schedules for 
existing equipment are also set forth 

The controversy between gover 
ment and non-government services Was 
interjected into the argument by ds 
senting commissioners who contended 
that “attempting to alleviate the com 
gestion of channel occupancy in th 
non-government land mobile mdi 
services by reducing channel spacing 
may serve merely to complicate further 
some basic problems which we are c0t- 
fronted with today. These problem 
stem principally from the fact that out 
present frequency allocation in thes 
ranges provides for the intermixture 
various government and non-goveth 
ment services without a sufficient 
weighing of the relative over-all publi 
interest considerations for occupanc. 

Broadcasting-Telecasting, trade jour 
nal in the communications field, pte 
dicted an over-all TV allocation thres 
as a possible result of the split chans 
proposal. Editorially the magazine 
"Fate of TV channels 2 and 6 and FM 
may be decided in highly technical plat 
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Under wraps of of Coromat 
































ALL 860 MILES of Gult Interstate Gas 
Company's 30-in. main line are now 
In operation, marking completion 
of one of the largest jobs ever let. 

Of the many problems encoun- 
tered along the 
of the Green River in 


way, the crossing 
Kentucky 
was one of the toughest. Before the 
line was lowered in by six sideboom 
tractors, it was coated with coal tar 
enamel reinforced with the strong 
Con 


scaling 


est glass wrap — Coromat* 
weights. each 


were applied to keep the 


crete river 
3.750 Ibs. 
line in place. 

(oromat protects lines {WO 
(1.) During application, it cuts 
eliminates 


WaVs: 
down enamel loss and 
air bubbles which cause dangerous 
holidays. 


In service, Coromat increases 


al. 

rice 

in- 

cnt 

vith 

2- 

Under the (;reen Ri VeT 

an- 

rN 

was 

dis. 

0n- 

the 

di0 

™ H La 5 ’ FLORIDA 

On: . . 

ms HEAVY RAINS and mud are the rule along the line s 
route drom Southern Louisiana to Northeastern Ken 

Our tucky. Contractor: ran nto the worst weather 

exe years... but kept on schedule. 

> of 

tf): 

Pat 

Dic 

ur: 

eat 

FM LIKE MOST larze transmission companies, Gulf Inter- 

- stateused Coromat, the re inforcing material that makes 
possible maximum protection under all conditions. 
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impact resistance of enamel coating 


more than 100% ... gives it greater 
resistance to soil stresses and pene- 
tration protects it from cold 
How and high temperature sag. 
lor maximum protection, at a 
minimum cost... actually only a 
small fraction of 1% of the total 
investment .. . use Coromat. 
COROMAT is distributed 
nationally by: Midwestern Engine 
& Equipment Co., Inc., Tulsa, 
Oklahoma; Perrault Equipment 
Company, Tulsa, Oklahoma. 


. . 
— ; . 
; ’ . | . ' 


I BERGLAS 





*Fibergias and Coromat are trade-marks (Reg. U.S. Pat. Off.) 
f (hwene-Corning Fiberglass Corporation for products made of 
r with fibers of wines 
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Gantami - MO0sTt 


VERSATILE MACHINE 
YOU CAN OWN 














SATISFIED OWNERS 


Kan. Power & Light Co, Topeka, Kan. 
e Idaho Power Co., Boise, Ida. « Ohio 
Fuel & Ges Co., Columbus, ©. e Louis 
ville Gas & Electric, Louisville, Ky. 
e Houston Power & Light, Houston, Tex. 
«Montana Power Co., Glendive, Mont. 
e Lone Star Gas Co., Dallas, Tex. « Mil. 
waukee Gas-Light Co., Milwaukee, Wis. 
e Minneapolis Gas Co., Minneapolis 
Minn. « Montana-Dakota Utilities. 
Glendive, Mont. e« 
Power & Light, Wilton Junction, Ia. 
«Columbus Gas & Fuel, Columbus, ©. 
e Augusta Water District, Augusta, Me. 
e Wis. Power & Light, Madison, Wis. 
e Wis. Electric Power Co., Milwaukee 
Wie. @ El Paso Natural Gas Co., El Paso 
Tex. « Platte Valley Public Power & 
Irrigation, Lexington, Neb. ¢« Consoli- 
dated Gas & Service Co., Colonie, N.Y. 
Nodak Rural Electrification Coop, Inc., 
Grand Forks, N. Dak. « Lancaster Gas 
Division, UGI, Lancaster, Pa. « Consol- 
idated Gas Co., Chicago, Ill. « New 
Orleans Public Service Co., New Orleans, 
La. e« Northern States Power Co. 
Minneapolis, Minn. 


Eastern lowa 








PARTIAL LIST OF 


Thousands of satisfied owners, 
including those listed at left, 
are making their equipment 
dollars go farther with a Ban- 
tam. Here's why. One Bantam, 
with 9 fast-change attach- 
ments, handles all these jobs: 


TRENCHES 100 FT. OF 5 FT. 
TRENCH PER HOUR e LOADS 
SAND AND GRAVEL « SPEEDS UP 
INSTALLATION AND MAKES 
MAINTENANCE ON COMPRESS. 
ORS EASIER « UNLOADS PIPE AND 
MATERIALS « ALIGNS PIPE & FIT- 
TINGS « EXCAVATES FOR REPAIR 
LEADS e« UNCOVERS LINES FOR 
INSPECTION « BACKFILLS TREN- 
CHES « LIFTS 12,000 LBS. AS CRANE 











——— 














Low initial cost . . . low operating cost . . . low upkeep and repair . . . that’s 
the economy of owning a Bantam! There's a Bantam mounting that will fit 


—_— needs EXACTLY. Bantam mounts on Crawler. . 


. Crane Carrier... 


manufactured truck ... or on your own truck. 


WRITE FOR COMPLETE INFORMATION, SPECIFICATIONS AND PRICES 
AND FOR THE NAME OF YOUR NEAREST SCHIELD BANTAM DEALER. 


ACT NOW! 





C.\e2) 


268 PARK ST., WAVERLY, IOWA, U.S.A. 


World's Largest 
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Producer 





of Truck-Cranes & Excavators 





communications * Con;, 
ning involving the President's cab 
as well as the FCC.” The Magazine a9 
dicted a possible telecommunicar; 
crisis for the entire country which * 
the extreme could affect even the : 
reallocated TV bands (both VHF 
UHF ) as well as FM.” _ 

The magazine saw the Possibility of 
a cabinet level committee sectmnmned 
ing that the President establish the 
“necessary high-ranking direction in 
some form, especially to arbitrate—j 
it cannot solve—the CONtLOVErsy inher. 
ent in growing military demands and 
the equally mushrooming NON-goverp. 
ment services. 


Lease-maintenance 
arguments heard 


The discussion of industry leasing of 
communications facilities from com. 
mon carrier companies got down wp 
cases at the local level recently in Lo 
Angeles at a hearing before the Culj. 
fornia Public Utilities Commission op 
a proposed sale, lease-back and maip. 
tenance agreement between the two 
southern California gas companies and 
the Pacific Telephone and Telegraph 
Co. The hearing resulted from applica. 
tions by the Southern California and 
Southern Counties Gas companies to 
sell their combined radio-telephone 
equipment and facilities to the tele. 
phone company, coupled with an appli. 
cation by the telephone company 
provide and maintain radio-telephone 
facilities and equipment for them. 

The hearing was completed on Jan 
28 and no decision has thus far been 
forthcoming. 

The matter of radio-telephone sys. 
tem maintenance cos. On the part ot 
both the gas compar sad the tele. 


phone company, and | -atus of the 
lease - maintenance offered by 
the telephone compu sy .ase#a. as ital 


fects that company's «>-callee ats ry op. 
erations occupied a subss.ntiai portion 
of the hearing. 

The latter argument ws injected inte 
the hearing in large part by the cy 
of Los Angeles through its assistant 
city attorney, Allan Campbell. His ques- 
tions were primarily directed toward 
an effort to determine what, if any, ¢f 
fect the change in status of the gas com- 
panies’ communications facilities might 
have upon the rates of either the gas 
companies or the telephone company. 

Staff counsel for the Public Urilities 
Commission directed his inquiry into 
the specific procedures by which the gas 
companies and the telephone company 
arrived at cost of maintenance figures 
In his closing statement he argued that 
the lease-maintenance service should be 
considered as a utility rather than a non 
ucilicry function. 
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Single-operate 
compressor sfc 


featured in 
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New semi-automatic compressor station 
| 


ush-button Pipelines 


engineered and built by Gulf Interstate Engineering Company 








yD 
| 
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Nationally recognized for their streamlined approach to the problems 
of pipeline transportation, Gulf Interstate engineers have developed methods 


and equipment which materially reduce operating costs. 


Gulf Interstate Engineering will contract to engineer, design or build pipelines, 


compressor stations or allied facilities any place... any time. 


Your inquiries ore invited. 


Gulf Interstate Engineering Company 


GULF INTERSTATE BUILDING @ HOUSTON, TEXAS 
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pipeline news 





Pacific Northwest expands 
Northwest service area 


Declaring that ‘we propose to serve 
every city, town, and industry within 
economic reach of our pipeline,’ Ray 
C. Fish, chairman of the board of Pa- 
cific Northwest Pipeline Corp., an- 
nounced that his company plans to pipe 








+ Simple, Roase® 
Construction. 
« Few Moving —_ 
talled. 






« Easily ins 
« Prompt Delivery: 
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VALVES + CYLINDERS 
VALVE ACTUATORS 


AIR HYDRAULIC 
PUMPS & BOOSTERS 
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gas to the Couer d'Alene and Metaline 
mining districts, the Columbia basin 
and the Lewiston area of Washington 
and Idaho. It also plans to make gas 
available to mining firms in Trails. B. 
C., and Moses Lake and other commun.- 
ities in the Columbia basin are almost 
certain to get gas under the expanded 
program. The Lewiston area will be 








(Above) High Pressure 
Gote Valve with 
Ledeen Valve Actuator 


Left) Ledeen Tandem 


Type Valve Actuator 





on Standard Plug Valve. 


VALVE ACTUATORS 


These actuators ore for the automatic operation of gate, 
diaphragm, plug and other line valves, and are pnevu- 
matically or hydraulically operated for direct or remote 
control. Designed as package units, they are mounted 
directly on the valves without need of special manifolds 
or outside supports. They are easily, quickly and rigidly 
installed on new valves or on valves in service. 


Ledeen Valve Actuators provide positive operation, 
permit automatic processing, safety installations, multi- 
ple central control and require a minimum of mainte- 


nance. WRITE FOR BULLETIN 3000. 


Loon Mf. C 


1608 So. San Pedro St 
Los Angeles 15, Cal 





served from a branch line to be 
from the mainline built 
Spokane, Pasco and other North 

cities included in the company’s = 
inal plans for serving the re ool 

scheduled to get gas first. The ~ 
areas, including the Mining distri 
wont get gas until Canadian Ras be. 
comes available, which, Mr Fish ¢: 

“probably won't be until 1957” “ 


Meanwhile, it is reported thar Wes: 
coast Transmission Co. is already ! 
ning a second 30-in. line from the 
Peace river fields through British Col. 
umbia to the U. S. border. Parallelin 
the already proposed line to cane 
with Pacific Northwest 

According to Westcoast's presiden: 
George McMahon, it is possible tha: 
the second line will be required by 1958 
or 1960. When it is built, this will 
represent an investment of some $289 
million in twin lines. 


Montana-Dakota seeks to 
serve North Dakota areg 


Montana-Dakota Utilities Co, Mip. 
neapolis, has filed an application with 
the North Dakota Public Service com. 
mission for authority to construct and 
operate a pipeline system in the state 

The company would lay a line w 
market gas produced in the westem 
North Dakota pools and processed a 
the Tioga plant of Signal Oil Co. and 
Amerada Petroleum Corp. 

The North Dakota commission jus 
recently turned down the application 
of North Dakota Transmission Co 
build a line in the state 


House bills introduced to 
amend Natural Gas Act 


Several bills have been introduced ip 
the House of Representatives tha 
would affect independent natural gas 
produc crs. 

Representative Ikard (D.-Texas) 
would exempt sales made by indepen 
dents from FPC jurisdiction and would 
require the FPC to allow the interstate 
pipeline companies an amount “equa 
to the fair commodity value of such gas 
in the field where produced” for ther 
own-produced gas (H.R. 3902). 

The bill, which has been referred 
the House Committee on Interstate ant 
Foreign Commerce, reads in part: .. 
That Section 1 of the Natural Gas Ac 
is amended by adding at the end thereo! 
the following new section: (d) Not 
withstanding any other provision 
this act, the commission shall have ® 
jurisdiction over any sale of natural gs 
at or prior to the point of delivery 
thereof into the interstate transmis 
facilities of a natural gas compall 
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You get 21% less pressure drop in W-K-M 
Venturi Valves than in rectangular opening plug 
valves as shown by the pressure drop chart at 
right. And, in equivalent sizes, W-K-M Venturis 
in cost the same or less than plug valves. 














2 You're way ahead when you specify W-K-M 
—not only do you get far greater transmission 

as) efficiency, but you get leverlock operation, posi- 

a tive seal on both sides, spot lubrication at seat, 

tate and other advantages, all of which have made 

. W-K-M Valves first on the world’s major pipelines. 

her 

7 WK: 

- 

= 

reo! 

Not: 

1 a 

a W-K-M Manuracturinc Company, 

very 

a A supsiDIARY oF (LLC. f> tn vusTRIEsS 

pany i'w co 8 PP OO R@ A YT € DO 

55 P. 0. Box 2117, Houston 1, Texas Los Angeles, Californi 


Export Office: 45 Rockefeller Plaza, New York, N. Y. 
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transporting natural gas in interstate 
commerce beyond the producing field; 
but where such a sale is made to a nat- 
ural-gas company by a person control- 
ling, controlled by, or under common 
control with, such natural-gas company, 
and where natural gas is produced by 
such natural gas company, the rate or 
charge, subject cto regulation under this 
act, demanded or received by such nat- 
ural gas company when it thereafter 
sells such gas shall be determined by 
including as an operating expense in 
the rate base for such gas an amount 
equal to the fair commodity value of 


STURDYBILT 


PREFABRICATED HOUSES 


perfect for 
PIPELINE HOUSING 


such gas in the field where produced.” 

Another bill, introduced by Repre-. 
sentative Rogers, also of Texas, pro- 
vides that the Natural Gas Act shall 
not apply to sales of natural gas as an 
incident of its production and gather- 
ing by an independent producer not 
engaged in the interstate transmission 
of natural gas. 

This bill (H.R. 3703) reads: “Be it 
enacted . . . That subsection (b) of 
Section 1 of the Natural Gas Act ts 
amended by inserting at the end there- 
of the following new section: ‘For the 
purpose of this subsection the term 
“production or gathering of natural 
gas” includes the sale of natural gas by 
the person engaging in its production 










When pipeline camps are needed far away 


MANUFACTURERS OF 
SPECIAL MILLWORK: 
DISTRIBUTORS OF 
CURTIS WOODWORK, 
JOHMNS-MANVILLE 
BUILDING MATERIALS 


from cities or towns, STURDYBILT houses will 
fill your housing need. The prefabricated sec- 
tions are loaded on trucks, moved to your site 


and erected in days instead of weeks. 


Many leading pipeline companies have proved 


to themselves that STURDYBILT Houses are 


the perfect answer to pipeline housing problems. 


Ask about our purchase or leasing plan. 





ST 








PREFABRICATED, 
DEMOUNTABLE HOUSES 








URDYBIL 


SOUTHERN MILL & MANUFACTURING CO. @ TULSA, OKLAHOMA 


STUBDYBILT HOUSES COMPLY WITH COMMERCIAL STANDABD C5125 
OF THE NATIONAL BUREAU OF STANDAPEDS FOR PREFABRICATED HOMES 








or gathering, if such person is 
gaged in (or affiliated with ie 
gas company engaged in) ther 

sion of natural gas to consumer Marker 
in interstate Commerce or the d 


tion of natural gas to the ultimate 
sumers. 7 





“Sec. 2. The amendment made 
the first section of this act Shall b 
only with respect to sales of natucdd 
occurring on or after the firse of 
the month following the month ; 
which this act is enacted,” ’ 

Two other bills have been introduced 
in the House providing that the FPC 
must use the original cost depreciated 
tormula in determining the cost of 
for rate-making purposes. ( For more 
details, see Washington Highlights 
elsewhere in this issue. ) 


Gulf Interstate enters 
production field 


In order to supplement future egg. 
ings from the operation of its new pj 
line system, Gulf Interstate Gas Co, ys 
announced plans to drill for oil and gas 
production. 


The 1954 annual report states thy 
Gulf Interstate has acquired ownership 
of more than 6000 acres of oil and gas 
leases in Acadia, St. Landry and Eyap. 
geline parishes in southern Louisian. 
and its subsidiary, Gulf Interstate Ep. 
gineering Co., owns three-eighths of the 
working interest in oil and gas leases 
of 2800 acres in LaFourche and Terre. 
bonne parishes in the state. An 11,000 
fr rest well is now drilling on the lamer 
acreage and it is expected that ther 
sults will be known in 90 days. 


Gulf Interstate anticipates the ever 
tual addition of 100,000 hp to the exis 
ing 40,000 hp now in use at compre 
sOr stations on its mainline. This would 
boost daily delivery to 575 MMcf, with 
the additional capacity being provided 
at a low unit cost in relation to present 
capacity. This construction program s 
expected tO get under Way next year. 


Shifts in organizational 
setup made by the FPC 


The actual workers at Federal Power 
Commission—the men under the com- 
mission who do the actual case-work 
and spade-work and keep the statistic 
and take in the money—have under 
gone their first real shake-up since the 
Republicans theoretically cook over the 
agency two years ago. 

The commission acted to streamline 
its procedures under what seemed to 
a general reorganization during Febrv 
ary. Burt, so far. there has been 0 
dimunition of employees, and, the case 
load being what it is, particularly sine 
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Photomicrograph (200X) of dust removed 
by Blaw-Knox Gas Cleaner. Each line is 
one micron (.000039 in.) Note that many 
particles are of sub-micron size 


dust particles 20 microns and below travel easiest, farthest 


do the most damage 


Field tests prove Blaw-Knox Gas Cleaners 


remove even the smallest dust particles 


The test of any gas cleaner’s efficiency should be measured not in terms 
of the amount of dust collected, but in terms of the quantities en- 
trained in the ‘‘clean’’ gas. The removal of a high percentage of large 
dust particles is a relatively easy task. However, it is the particle sizes 
of 20 microns and below that travel easiest, farthest and cause the most 
damage. Blaw-Knox Gas Cleaners remove even the smallest particles 
of these dusts. 

A large number of field performance tests have been run to determine 
the dust removal capacity of Blaw-Knox Gas Cleaners. Inlet dust load- 
ings ranged up to 547 pounds per million cubic feet of gas. ‘Tests on the 
cleaner outlet showed absolutely no dust getting past. 

' The ability of Blaw-Knox Gas Cleaners to maintain such performance 
is due to an exclusive operating principle through which each tiny 
particle of dust is placed immediately in violent, intimate contact with 
oil. In the expansion separation stages, a major portion of dust-laden 
oil drops out of the gas stream. An oil-wet, multiple baffle, primary 
separator catches and agglomerates the remaining tiny wet particles. 
Finally the gas is scrubbed by an efficient, multiple vane mist extractor. 

When you buy, be sure to specify Blaw-Knox, for when you place a 
Blaw-Knox Gas Cleaner on stream, you’re sure to remove even the 
smallest particles of dust. 


BLAW-KNOX 


1543 Fillmore Avenue 
Buffalo 11, New York 
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Buflovak Equipment Division 


Blaw-Knox Electroil and Portable 
Hot Oil Foggers provide a safe, com- 
pact, efficient means of producing a 
stable oil fog in your gas streams. 


A STABLE OIL FOG 
IN YOUR GAS MAINS: 


Will wet down existing dust deposits. 


Will prevent drying out and eventual 
dislodging of existing wet deposits. 


Will moisten leather diaphragms. 


Will curb internal corrosion of steel 
mains. 


Will prevent loss of odorant by re- 
action with pipe scale. 


Will help to prevent drying out of jute- 
joint packing. 


COMPANY 
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the Phillips decision, no one expects 
the Eisenhower administration to save 
any money by being able to fire anyone 
at the FPC, unless, of course, the per- 
son given his walking papers is replaced 
with a person who calls himself a Re- 
publican. 

The most important change involves 
the bureau of accounts, finance and 
rates, which was abolished. It was re- 
placed with a new bureau of rates and 
gas certificates. 


a new office of the chief accountant, 
headed by Charles W. Smith, formerly 
chief of the old consolidated bureau. 
Carl T. Kallina, formerly chief of the 
gas certificates division, has been named 
acting chief of the new bureau of rates 
and gas certificates. 

The changes were said to have been 
made in accord with the recommenda- 
tions made more than a year ago by a 
New York management-engineering 
firm, which had noted that the growth 
in importance and scope of the old con- 
solidated bureau was tending to make 








it top-heavy and overcentralized. 
A newly created office of administra- 


THE FIRST POWER DRIVEN 
TAPE WRAPPING MACHINE! 


& 
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The accounting and finance functions 
of the old bureau were transferred to 
















rt : 
* oe 


- 


WRAPS OVER 1500 FT. PER HOUR 
—UP T0 15,000 FT. PER DAY... 


Proved on actual jobs, here is the 
answer to your tape wrapping prob- 
lems. The new lightweight, compact 
REMCO Power Driven Tape Wrapping 
Machine will handle 2” to 36” pipe. 
lt applies standard widths of tape and 
15 lb. felt or kraft. Easily handled by 
3 men, it can wrap up to 15,000 feet 
of pipe per day! 

For a Complete Line of Pipeline Equipment 


ANYTHING 
AN Y rIME 


ANYPLACE 







o) 


JUST CALL “BO” 85-1504 x. 


WRITE FOR OUR COMPLETE CATALOG 


REMCO MANUFACTURING CO., INC. 


MANUFACTURERS OF PIPELINE EQUIPMENT AND SUPPLIES 


’ ’ . 
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uuon at FPC, organized duri 

shake-up, now wil! coordinate af 
ministrative functions of the ¢ ° 
sion, including those of the divis) 

personnel and administrative Mg 
and division of budget and financ “ty 
new office is under the FPC’s in 
of administration, ]. Kay Lindsay. 

The commission also abolished 
bureau of law. Instead. ir PUC into . 
eration an office of the general ¢ 
sel, co which the entire legal ui 
assigned. Divisions of electric si 
natural gas, interpretation and research, 
etc., formerly a part of the bureau of 
law, were abolished. Willard W. Ga 
chell, FPC general counsel. heads th 
new office. 

FPC officials said that the changes 
represent realignments and adjustmens 
designed to provide for more efficien 
and economical operations. Two Com. 
missioners dissented, in part, to the re. 
Organization, but it was put into effer 
nevertheless. 


Northern added 52 lowa 
towns to line in 1954 


Fifty-two Lowa communities wep 
added to Northern Natural Gas Co; 
transmission lines during 1954, The 
company built 637 miles of new ling 
in lowa to provide the additional sery. 
ice, making a total of 2487 mile of 
lines in the state. Largest of the com. 
munities was Waterloo. 

Northern Natural ts also progressing 
with its plans for underground storage 
in Dallas county, 30 miles west of De 
Moines. Trial gas pumpings into tk 
underground bank are expected to be 
gin this year. The company also expects 
to spend approximately $300,000 in 
1955 to build about 19 miles of branch 
lines and eight stations in lowa. 


New tax bill introduced 
in Texas legislature 


A bill has been introduced in the 
Texas legislature calling for a tax ol 
| cent per Mcf of natural gas “brought 
to the surface of the earth’ in Texas 
The proposed tax is to be collected 
from the “beneficial owner,’ who is de. 
scribed as “the person, other than the 
owner of the mineral leasehold from 
which said gas is taken, who acquires 
title to such gas in this state by virtue 
of a contract in writing of more than 
one year’s duration by which contract 
said person has the prior right to a fixed 
or determinable amount of gas taken 
or to be taken from the land, leases 
reservoirs, or wells from which such 
is taken.” 

Representative Ford, who introduced 
the bill, said he is assured that the tx 


GAS—March, 1955 





















NEW 
UTAH p LANT to speed 


low cost delivery of USS quality 


| gas and oll PI PE 


SA ES s- 


| 7 
FR os 


a 


e582 













Cte 
0. 
~ Consolidated Western Steel 
ve Builds New Pipe Plant at 
rd Provo, “The Hub of the West”... 
to Better Serve a Growing, 
Building Wi 
uiudin est 

be e 
be. 
Ct 
‘ Strategically centered to reach you with the greatest possible efficiency, Consolidated 

Western's new plant will produce and deliver the highest quality electric-welded steel 

pipe at the lowest possible cost. Sizes available include 4” to 40” diameters to meet 

the needs of transmission pipefines as well as distribution systems and industrial 

installations. New long length Consolidated Western pipe is engineered and manufac- 

tured to provide (1) uniform circumference and roundness insuring perfect fit-up in 
he the field; (2) uniform diameter and wall thickness coupled with high yield strength 
of and ductility for maximum strength per ton of steel. 
ht Because United States Steel emphasizes quality control from mine to mill to finished 
As steel... its consistently high-quality steel pipe is in demand the world over. A major PIPELINE OVER THE COLORADO. Bridging 
od portion of the world’s large-diameter welded-stee! gas and oil pipe has been produced _—‘he Colorado River between Arizona and California, this 
.. by the C lidated W For 100 bh : 1040 foot pipeline is built from high-strength sections 

y onsolidated Western process. For years, the Consolidated Western Steel of 30” welded-stee! pipe manufactured by Consolidated 
he Division of United States Steel has pioneered the fabrication, erection and manufac- Western. This important link — connecting the E! Paso 
m ture of pipe, structural steel, plate products and mechanical equipment — constantly Natural Gas line to the Southern California Gas and 
6 proving that only steel can do so many jobs so well. Southern Counties Gas systems —is the second largest 
Je of its type in the world. 
in 
ct 
d 
1 
CONSOLIDATED WESTERN STEEL 
- Sales Offices: Los Angeles, San Francisco, Fresno, Bakersfield, California; Phoenix, Arizona; Seattle, Washington; Houston, Texas. 

DIVISION 

d 
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measure is “constitutional” and will im- 
pose an impost on gas users who here- 
rofore have escaped taxes. Similar levies 
in the past have been declared uncon. 
sticucional. 


Under the Ford proposal, the tax ts 
to be levied upon gas brought to the 
surface of the earth and “reduced to 
possession and not returned to an un- 
derground reservoir . . . The tax shall 
be computed upon the cotal volume of 
natural gas .. . after the removal or 
recovery of any water or liquid or lique- 
fied hydrocarbons that may be removed 
or recovered therefrom .. .” 

In the event there is no beneficial 
owner to pay the tax, it shall be levied 
against person or persons owning the 
working interest in the minerals in the 
land upon which the well from which 
such gas is taken is located.” The oper- 
ator of any well is charged with ac- 
counting for the gas. For failure to pay, 
a 10% penalty will be assessed. 


Montana-Dakota’s common- 
carrier obligations ended 


A Federal Power Commission presid- 
ing examiner has ruled that the obliga- 
tions of Montana-Dakota Utilities Co., 
Minneapolis, to render common-carrier 
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Executives of both Clark and Dresser gathered recently in Tulsa for the official ) 

of the new and expanded facilities of Clark Bros. Co., a subsidiary of Dresser Industries 
Inc. Clark is the first of several Dresser subsidiaries scheduled to move into the ney 
Sheridan industrial district. From left to right: J. N. MacKendrick, president, Clok 
Bros.; J. B. O'Connor, executive vice president, and H. N. Mallon, president, Dresser: 
William H. Barnes, district manager, Tulsa, Clark Bros.; and E. L. Andrews, director of 


facilities, Dresser 





cancel its present common-carrier tariff 


and a proposed new contract-carrier 
tariff. 

The decision also deals with several 
other proceedings, all relating to Mon. 
tana-Dakota’s transportation services, 

The decision points out that Mon. 
tana-Dakota discontinued its common- 


transportation of natural gas was term- 
inated by an amendment to the Minera! 
Leasing Act on Aug. 12, 1953. 

In the decision, which is subject to 
review by the commission, Montana- 
Dakota was allowed to withdraw and 


MANUFACTURED py. 


NICOLET INDUSTRIES. IN 


C. 
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If you provide your own communications system... 





HAVE YOU ADDED UP ALL THESE COSTS? 


Owning and operating your communications system 
can be a costly experience, with many costs frequently 
overlooked. Depreciation, taxes, overhead, mainte- 
nance, loss of interest on capital all contribute to your 
total communication expense. 


Bell System communications are low in cost. You 
pay only a fixed monthly charge for services and facili- 
ties tailored to your exact needs. No more, no less. 
Your capital is not tied up but left free for income- 
producing investments in your business. 


The installation of your communications 1s just 
the beginning of the Bell System job. Maintenance, re- 
placement, inventory, storage, extension and rearrange- 
ment are all handled rapidly and efficiently—no longer 
problems for you. 


Let us show you how Bell System know-how and 
experience can be put to work to solve your com- 
munications problems. For a complete communica- 
tions study, made without charge, call your local Bell 
Telephone representative today. 
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carrier service Nov. 12, 1954, and has 
not commenced contract-carrier Opera- 
tions. Examiner Ivins said that Mon- 
rana-Dakota is now unwilling to insti- 
ruce contract-carrier operations and that 
there is no authority under the Natural 
Gas Act to require it to do so. 
Under its common-carrier tarift, 
Montana-Dakota entered into service 
agreements in 1949 and 1950 for the 
transportation of natural gas to indus- 
trial customers of Mondakota Gas Co.., 
Billings. Subsequently, Williston-Wy- 
oming Associates, and then Industrial 








Problem 





Plant inoperative and final acceptance 
run impossible due to serious vibration 
and pulsation. Mechanical piping 


failure persistent. 


Gas Co. Inc., became shippers under 
these service agreements. 

Last May, Montana-Dakota asked the 
FPC for authority to suspend its com- 
mon-carrier transportation service to 
Mondakota and Industrial, and subse- 
quently filed its new tariff to supersede 
the common-carrier service tariff. 

Mondakota and Industrial, mean- 
while, applied for a determination of 
the reasonableness of Montana-Da- 
kota's common-carrier transportation 
rates. In reply, Montana-Dakota com- 
plained that Mondakota, Industrial, and 
six other shippers have engaged in the 
sale of natural gas to certain industrial 


Solution 

Survey was made by Burgess-Manning 
Engineers and Burgess-Manning Pulso- 
tion Snubbers were designed to meet 
the specific need of each of 2 com- 
pressor stages. 





PULSATION REDUCTION IN TOTAL POUNDS AMPLITUDE 


Ist Stage Discharge 
2nd Stage Intake...... 
2nd Stage Discharge 


Report No. 3 is yours for the asking — Write. 


BURGESS-MANNING COMPANY 


717 East Pork Avenue, Libertyville, Illinois 






it 


Dallas 








Chicago 









customers w ithour appropriate FPc 
authorization. Mondakota su 

filed an application for a Certificate 
ering an industrial sale, bur red 
Ivins ruled that it should be dism 
for lack of jurisdiction. The decis: 
also terminates all of the other ae 
proceedings. ted 

































































Boiler fuel sale 
allowed Southern Naturgl 


Southern Natural Gas Co., Birmi 
ham, has been authorized to self natural 
gas for use as boiler fuel to South Caro. 
lina Generating Co., Columbia, §, ¢ 
( Docket G-2499. ) Be 

Under the authorization, Souther 
Natural will build approximately 2) 
miles of 8%g-in. pipeline near North 
Augusta, S. C., extending to the gener. 
ating company s Urquhart power plan, 
on the Savannah river near Beech 
Island, S. C. Estimated requirements of 
the generating plant are a maximum of 
60 MMcf of natural gas per day, with 
an annual total of approximately 10, 
072,000,000 cu ft. Estimated cost of 
the facilities to be built by Souther 
Natural is $125,400. 


Exclusive option for gas 
granted by Saudi Arabia 





International Development Services, 
New York, has been granted an exclu. 
sive option for the gas produced in 
Saudi Arabia. The agreement that the 
non-profit, technical service organiz- 
tion has with the Saudi Arabian goy. 
ernment gives it 14 months to finisha 
study of projects using surplus gas and 
to set up a financial organization w 
carry out the plans. 

Projects under study by International 
Development include channel black 
sulfur, urea, power, and liquefaction, 
the latter an untried method of ship- 
ping gas long distances by barge or 
tanker in the liquid state. 


Kentucky-West Virginia 
plans $1.3 million line 


Kentucky West Virginia Gas Co, | 
Pittsburgh, is filing applications with : 
the Federal Power Commission and the : 
Public Service Commission of Ken- : 
tucky for approval of the construction : 
of a $1.3 million 12-in. gas pipeline : 
from Osborne Gap to Maytown. This 
pipeline will be used to carry up to 125 
MMcf per day of gas to be purchased 
from Clinchfield Coal Corp. under a te 
cently signed contract. It will also carry 
gas produced by Kentucky West Vit 
ginia from its gas wells in Kentucky. 

Equitable Gas Co., Pittsburgh, of 
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...In Styling!...in Performance! 
New RCA Gaséne 2-Way Radio 












of AMERICA 
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RADIO CORPORATION 


COMMUNICATIONS EQUIPMENT CAMDEN, N. J. 





Performance-wise, as well as appearance-wise, this is the finest 2-way 
radio equipment that RCA has ever offered. Engineered for top per- 
formance, clearest voice reception, minimum maintenance and low-cost 
servicing, its features represent planning that is years ahead. 


Among the built-in advantages you'll welcome now and benefit from in 
the years to come... 


IN THE DESK STATION 

@ Styled for convenience 

© Best frequency stability, without ovens 

® Rainbow Tuning—color directed, all top adjustments 

e Dual frequency operation, if needed 

e Full coverage of 148-174 mc— without change of components 


IN THE MOBILE UNIT 

e Complete 6-12 volt convertibility 

© Best frequency stability, without ovens 
© Fewest tube types and fewest tubes | 
e Single Vibrator power supply 


aaa “Get the Best!’ 


ks ER 
~ xo~ 





2-WAY RADIO 





=> 





MAIL COUPON BELOW FOR MORE DETAILS 


Radio Corporation of America 


Communicetions Equipment 
Dept. 0-180, Building 15-1, Camden, N. J. 


Please send me information on the new RCA Carfone "150" 2-Way Radio. 


NAME 





TITLE = 











COMPANY EE 





ADDRESS 
































To combat contamination ... 










UNION |OIL 
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ut 
Main pump house manifold at Union Oil's Wilmington 
refinery uses hundreds of Hamer Line Blind Vaives. 


HAMER Visible Shut-off LINE BLIND VALVES 


With literally hundreds of different hydro- 
carbons moving through the refinery, Union 
Oil can’t possibly risk product contamination. 
That’s why they use Hamer Line Blinds. 
Hamer Line Blind Valves not only provide a 
permanent, positive leakproof shut-off, but 
are unsurpassed for long service-life and 
lasting safety. In addition Hamer Line Blinds 
are fast, simple to operate. One man can 
open or blind a line in one minute. Costly 
down time is reduced. Operational 

efficiency is vastly increased. 


HAMER Plug Valves 


Custom-crafted, 
Hamer Plugs wel- 
come the tough 
applications where 
ordinary plug 
valves fall short. 
Standard dimen- 
sions. Readily 
installed. 











Send for FREE Catalog 


ALVES, INC. 


919 Gardenia Ave., Long Beach 6, Calif. 
epresentatives throughout the World 
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which Kentucky-West Virginia 
subsidiary, also announced the 
tion of a new subsidiary, Ken 
drocarbon Co., which plans toc Hy 
a hydrocarbon recovery plant near 
town to process part of the : 
duced by Kentucky-West Virginia It 
is estimated that this plant and 
facilities will cost Ap proximately 
million and will begin operation 
Jan. 1, 1957. The plant will be 
ble of producing Approximately 19 
MMcf per day of ethane, Propane, bp. 


tane and natural gasoline in lig 
‘ “a. Nn liquid 


> 









torm. These products will be sold 

a long term contract and delivered 
pipeline to Carbide and Carbon Chem. 
ical Co., a division of Union Carhide 
& Carbon Corp., for utilization ig jg 
South Charleston and Institute, W. Va. 
plants. 


FPC rejects one Phillips 
increase, suspends another 


On the rate scene with the indepen. 
dent producers recently, the FPC ge. 
jected the conditional filing of a $585, 
000 rate increase by Phillips Petroleum 
Co. for natural gas sales to Michigan. 
Wisconsin Pipeline Co. and suspended 
a $918,000 increase proposed by Phil. 
lips on sales to the same company, 

The commission also accepted 6) 
rate increases totaling $478,889 annual- 
ly filed by independent producers. Of 
this total, increases amounting,to $107. 
590 yearly are tax increases. 

In another action, the FPC allowed 
153 rate increases, including 117 wm 
adjustments, proposed by independents 
tO ZO into effect, but suspended one 
other filing for higher rates. These in- 
creases total $926,808. They include II 
favored nation or periodic increases to- 
taling $216,622 per year; 25 increases, 
amounting to $18,338 annually, which 
were considered de minimis, and 117 
increased based on revisions in the 
Texas and Louisiana gathering and pro- 
duction taxes, totaling $691,848 yearly. 


Heselton reintroduces 
safety requirement bills 


Duplicates of bills he proposed last 
year have been introduced by Repre- 
sentative Heselton (R.-Mass.) in the 
House of Representatives dealing with 
safety requirements for gas companits 
and with studies with respect to inter: 
state compacts relating to conservation 
of gas and oil. 

H.R. 433 would authorize the FPC 
to “prescribe such requirements, restr 
tions, and conditions with respect to the 
construction, extension, operation, and 
maintenance of transportation facilities 
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Sections of this recently completed 462-mile products line of the 
Oklahoma- Mississippi Products Line, Inc., running through Arkansas 
from Duncan, Okla., are corrosion-protected by Transhield. 


Johns-Manville TRANSHIELD 


goes on fast, restricts soil stress, cuts maintenance 


Transhield Asbestos Pipe Line Felt 
meets the need for a felt that is eco- 
nomical yet effective in all ordinary 
soil conditions. 

Designed for easy, high-speed ap- 
plication by modern machine 
methods, Transhield is strong, light 
in weight, and highly tear-resistant. 
Longer length rolls increase appli- 
cation speeds since fewer stops to re- 
place rolls are required. Transhield’s 


JONNS MANVILLE 


Vi 


DUCTS 
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Johns-Manville 


highly desirable characteristics are at- 
tained through an innovation in felt 
construction. It consists of a light- 
weight coal-tar saturated asbestos felt, 
reinforced with continuous glass 
yarns parallel-spaced on ¥,” centers. 

Because Transhield is a continuous 
membrane between the pipe line 
enamel and the soil, it works effective- 
ly toward preserving a continuous 
protective film of enamel on the pipe. 





ASBESTOS 
PIPE LINE FELT 


It guards the enamel during construc- 
tion and, after installation, it reduces 
the cold flow of the enamel, acting as 
a surface barrier to restrict soil stress. 


For further information about 
Transhield, write to Johns-Manville, 
Box 60, New York 16, New York; 
in Canada, 565 Lakeshore Road East, 
Port Credit, Ontario. 


PRODUCTS FOR 
PIPE LINE PROTECTION 














Vongralubadiond Ce 
SOUTHERN NATURAL GAS COMPANY 
... @ leader in southern expansion and still growing 


S.c. 
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at end of miles 

1947... . 1899 

MILES 1948 .... 2120 
OF 1949 .... 2218 


1950... . 2625 
PIPE 1951 ... . 2840 


1952. ... 2970 
1953... . 3855 





Glass Fibers Inc. is proud to number Southern 
Natural Gas Company among its valued customers 


GLASS FIBERS INC. congratulates forward-looking Southern 
Natural Gas Company on its vigorous pipeline expansion pro- 
gram. As is well known, the cost of constructing an underground 
pipeline is tremendous. The cost of repairing or replacing it is 
sometimes even greater. Yet, for less than 4 of 1% of the origi- 
nal investment, Blue Flag-reinforced enamels will preserve a 
pipeline for years beyond its normal life. For a new folder on 
Glass Fibers’ pipe wraps, write to Glass Fibers Inc., 1810 Madi- 
son Avenue, Toledo 2, Ohio. 


BLUE FLAG PIPE WRAP 
DURAMAT OUTER WRAP 
DURAMESH PIPELINE FABRIC 





GLASS FIBERS wc. 


Makers of glass fibers by the ELECTRONIC-EXTRUSION process 
.. . developed, patented and used exclusively by Glass Fibers Inc. 
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of natural gas companies ag, ip Its Op; 
ion, are necessary f 7 
safety.” 

H.R. 431 would amend the Na 
Gas Act to require the FPC to =a 
Congress regarding the effect and ? 
ation of state compacts dealing With the 
conservation, production, trans 
tion, or distribution of natural gas The 
third bill, H.R. 432, calls upon the 4 
torney General to make “a continy; | 
study of action taken” under the legis. 
lation authorizing the creation of the 
Interstate Oil Compact Commission 
“with particular reference to whethe 
any such action is inconsistent with the 
purposes of, of contrary to the limit. 
rions and restrictions contained in, such 
compact. 


OF the promotion of 


Coal company fo transport 
gas for transmission firm 


Clinchfield Coal Corp., Dante, Va. has 
filed an application with the Fp 
(Docket G-7586) proposing the cop. 
struction of 16 miles of 12-in. line w 
transport gas produced in southwester 
Virginia for sale to Kentucky-We, 
Virginia Gas Co., Pittsburgh. 

The application first requests the FPC 
to disclaim jurisdiction, but in the al. 
ternative asks the COMMISSION CO issue 
a certificate authorizing the construc. 
tion and operation of the line. 

Clinchfield, which said it is primar- 
ily engaged in the production and sale 
of coal, plans to produce natural gas 
in Dickenson county and transport it 
through the proposed 16-mile line toa 
connection with facilities to be buik 
by Kentucky- West Virginia at the Keo. 
tuck-West Virginia state line near Os 
borne Gap, Ky. 

Estimated cost of the proposed line 
is $785,000. Clinchfield said that 
would be capable of delivering 16,010; 
000 cu ft of natural gas per day. Clinch- 
field's contract with Kentucky Wes 
Virginia calls for a daily contract quan 


city of 12.5 MMcft. 


Natural gas permit map 
of Canada available 


A revision of the petroleum and nat- 
ural gas permit map has been completed 
by the Department of Mineral Re 
sources of Saskatchewan. The permit 
map, which uses color for the first time, 
illustrates in eight color designs the 20 
separate permit holders. 

Prepared as of Dec. 15, 1994, the 
map is 54 in. by 33 in., with scale o 
12 miles to the inch. Permit numbess, 
sizes, and dates, as well as holders of 
permits are listed. Maps may be 
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IN A FREE ECONOMY 





Vou Con Lead a Horse to Wi 








Bul ...... 


HEN the United States 
W scpreme Court throttled 
the gas producer with price 
fixing, several interstate 
pipeline projects were post- 
poned. The builders still want 
to construct them but they no 
longer have assurance of an 
adequate gas supply. Rather 
than sell under prices fixed 
by the Federal Power Com- 
mission, many producers de- 
clined to make contracts. 

In other instances, some 
producers discontinued de- 
liveries under existing con- 
tracts which provided for such 
action in case of Federal price fixing. Some who 
fought for the price-fixing decision promptly be- 
sought the Federal Power Commission to compel 
producers to continue deliveries. This seems like 
another issue for the courts. 

The man with gas reserves not under contract 
cannot be compelled to enter into a contract, which 
means the construction of interstate transmission 
systems will move at a slow pace until the Natural 
Gas Act is clarified. 

What will these gas producers do with their 


Houston’ GON 
Yeneral 


Laurence H. Favrot * 


Oll @© GAS @¢ GASOLINE ® 








R. P. Gregory ° 


WATER PIPE LINES © 2707 FERNDALE, HOUSTON 6, TEXAS 


gas? Those who anticipate 
that the producer will, in time 
and of necessity, have to sub- 


should 
Two 


Southwestern plants, one for 


mit to price fixing 


have a look around. 
making chemicals, the other 
for aluminum ore reduction, 
use more gas per day than 
all of the homes in Detroit. 
Milwaukee and Kansas City, 
combined. 

Natural gas is sometimes 





called the “world’s outstand- 
ing raw chemical.” It is used 
| h in making nylon salts; can be 

' 


its hydrogen content can be combined with nitrogen 


converted into acetylene, and 


(from the air) to make ammonia. As a low-cost, 
efficient fuel for our homes, our industries and our 
people, natural gas has no superior. 

Rather than sell it at a government-fixed price, 
many producers are determined to use or sell it 
within the state where it is produced. The finished 
chemicals made from and with it can move across 
state lines without price control. Why not natural 
gas, whose benefits are anxiously sought by so 


many millions of Americans? 
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Geo. A. Peterkin 
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tained at $5 each, from the Department 
of Mineral Resources, Government Ad- 
ministration Bldg., Regina. 


Kuykendall asks Congress 
for 19 new powers 


In his appearance before Congress 
early in February, FPC Chairman Kuy- 
kendall requested 19 new powers in 
the regulation of the gas and electric 
industries. 

These include requests for power to 











See PP Oe ms rm 


regulate proposed security issues of gas 
pipelines, to suspend proposed rate in- 
creases on the resale of gas for indus- 
trial use, to require payment of repara- 
tions for gas and electric overcharges, 
to veto any proposed transfer of re- 
serves by gas pipelines, to prescribe 
safety regulations for gas companies, to 
control gas importers and exporters, to 
require the interconnections of gas and 
electric systems where necessary, and to 
require the U. S. to reimburse state or 
local governments or private power 
companies when they construct up- 
stream power facilities that indirectly 
benefit the Federal government. 
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“Hinge” Groove permits 
tapered lip to flex 
and absorb shock 
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PrP. ©. BOX 4038 
TULSA 9, OKLAHOMA 


REPRESENTATIVES: Houston + Pittsburgh + Kenilworth, N. J. « Amarillo + Casper + Provo, Uteh + Joliet, Illinois + Los Angeles 
London 


Oskiend «+ Bartlesville, Okle. + Edmonton + 
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, Ontario + Calgary + Buenos Aires + Durban, Nate!l, South Africe 





TGT amends plans al 
approved by commission 




























































Tennessee Gas Tr, 7. 

Houston, has filed so aauumistion : 
shore “1 Application with 

the FPC seeking authority to cons 
a 370-mile, 30-in. line from Near re 
Dulce in south Texas along the shor 
line of the Gulf Coast of Texas : 
Louisia na to near Kinder jp — 
Louisiana. This new line will be buil 
in substitution for pipeline and ak 
pressor facilities previously authorized 
by the FPC between Agua Dulce and 
Natchitoches, La., but nor yer Con 
structed. | 
The $35.4 million line will be Capa. 
ble of transmitting 270 MM¢cf of as 
per day and will pass through an im. 

portant part of the Gulf Coast sy 
area where the company now has po 
facilities, thus making gas Supplies 
available both from fields on shore and 
from the off-shore tidelands area where 


exploration has only recently begun. 


Michigan- Wisconsin exempt 
from lowa use tax 


A district judge has ruled that Mic. 
igan- Wisconsin Pipe Line Co. does nor 
have to pay $17,074 in use tax assessed 
on some of its equipment by the low 
Tax Commission. 

The transmission company had 
claimed in a suit that the equipment 
was exempt from the tax under prove 
sions of lowa law granting exemptions 
for equipment used in interstate com 
merce. The judge ruled that the equip. 
ment involved was moved into lows 
for use in the pipeline, but was assessed 
before it was placed in use. 

The commission contended that the 
pipeline company was not entitled t 
the exemptions because of certain te 
strictions in the law. The judge ruled, 
in effect, that Michigan - Wisconsin 
should be entitled to a reasonable time 
to install the equipment as part of its 
interstate facilities. 








TransCanada signs 20-year 


contract with Union Gas ) 
The firse—and one of the most im ; 
portant—Canadian natural gas com ‘ 
tracts required by Trans-Canada Pipe 
Lines Ltd. has been signed with Union 1 
Gas Co. of Canada Ltd.., according t0 a 





joint announcement by N. E. Tanoet, 
president of the pipeline company, and 
David P. Rogers, president of Union 

The contract calls for 20-year deliv: 
eries of Alberta gas to Unions system 
in southwestern Ontario. Over this 
period, Union will purchase in exces 
of 300 billion cu ft of natural gas from 
Trans-Canada; deliveries will start soo8 
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GALVOMAG 


Dow's new high potential anode 
cuts cost of corrosion protection 





4 new GALVOMAG anodes do the job of 5 conventional anodes 
... to reduce your original investment and installation cost, too 


let’s take a new look at cathodic protection. Dow’s new In addition, economical protection in high resistivity soils 

high potential anode, called GALVoMAG*, has 25% more can now be achieved. GALVOMAG’s greater current output 

current output than conventional anodes. extends its use into ranges previously impractical for 
magnesium anodes. 


lo put it another way—4 anodes now do the work of 5. Your Dow anode distributor is ready with all the facts 
It's easy to see why your installation costs in time and and figures on GALVOMAG. Call him today. THE DOW 
labor will go down in proportion. CHEMICAL COMPANY, Midland, Michigan. “Trademark 


DISTRIBUTORS: ANTI-CORROSION MFG. CO., Atlanta, Georgio + CATHODIC PROTECTION SERVICE, Houston, Texas + CORROSION SERVICES INCORPORATED, Tulsa, Okichome 
FLECTRO-RUSTPROOFING CORP. Belleville, N.J. + ROYSTON LABORATORIES, INC. Blawnox, Po. + STUART STEEL PROTECTION CORP., Kenilworth, W.J. + THE VANODE CO., Pasadena, California. 


Visit the Dow Exhibit, Booths 44 and 45 at the N. A.C. E. Meeting, March 7-11 in Chicago 


you can depend on DOW MAGNESIUM ANODES 
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Pipeline news °¢ Cont'd. 


after the Trans-Canada line reaches 
Toronto. Construction on the 2250- 
mile Alberta- Montreal pipeline is 
scheduled to start this spring and Al- 
berta natural gas is scheduled to arrive 
in Toronto in November 1956. 

A new large diameter pipeline, cost- 
ing in excess of $14 million, will be 
constructed from the Dawn under- 
ground storage field, near Sarnia, to a 
point just north of Hamilton. When 
Alberta gas arrives, a connecting line 
will be built from Hamilton to Sheri- 
dan, the area terminus of the Trans- 
Canada line. 

Mr. Rogers estimated the contract 
involves purchases amounting to more 
than $100 million over the 20-year 
period. “This will result in benefits of 
natural gas being made available to 
many thousands of citizens in south- 
western Ontario for the first time.” 


pipeline notes 


In rejecting an application by Hum- 
ble Oil & Refining Co. to sell gas to 
Mississippi River Fuel Corp., the FPC 
pointed out that the contract for the 
sale of the gas is actually between 
Stanolind Oil & Gas Co. and Missis- 
sippi, and that Humble is not a party 
to the sales contract. Humble owns a 
working interest in a unit operated by 
Stanolind, which has authority to mar- 
ket Humble's proportionate part of the 
gas produced from the unit. 


Kaiser Steep Corp. has purchased the 
plant and facilities of Union Steel Co., 
Los Angeles. 


]. F. Pritchard & Co. of California, 
Kansas City, Mo., has appointed two 
new sales representatives in southern 
U. S. Brownlee - Morrow Engineering 
Co., Birmingham, cover the state of Ala- 
gama and western Florida. Rittelmeyer 
& Co. Inc., Atlanta, covers Georgia, 
eastern Tennessee, and eastern and 
southern Florida. 


Lone Star Gas Co., Dallas, has started 
construction on a 22-mile, 18-in. line 
from which deliveries will be made to 
the Texas Power & Light Co.s steam- 
electric generating station under con- 
struction in Collin county. Costing in 
excess of $500,000, the new line will 
have a 100-MMcf per day capacity. 


Discovery in Israel of the first nat- 
ural gas deposit which may have com- 
mercial possibilities has been confirmed 
by officials of the Israel-American Oil 
Corp., which made the find near an in- 
dustrial area just northeast of Tel Aviv 


new pipeline nail 


(For additional! information, ' 
coupon on page 9Yb./ = 
15 Protective Tapes 
Qualities of polyviny! chloride—high | 
physical and dielectric Strength, stabil. 
ity and aging qualities, resistance me ' 
acids, alkalies and soil stress, and low 
moisture absorption—are now aVailable | 
in the new Plicoflex protective tapes, 4 

Plicoflex No. 330 is for use with A 
one of three adhesives: butyl rubbe 4 
coal tar resin asphalt base, and special 
neoprene compound base resistant 
the action of crude oil and petroleum 
solvents. Available in black. white, and 
six brilliant colors, Plicoflex tapes pro- 
vide a perfect bond to irregular Pipe 
surfaces, as well as a moisture-proof 
seal at the helix of the spiral, whether 
applied with or without adhesives, 
Plicoflex Inc. 


16 Communication equipment 


Ex plosionproof 
inter - communica. 
tion equipment 
tor hazardous ip- 
dustrial areas is 
now available. 
Calls can be freely 
made from any 
area of a plant © 
any other area, te- 
gardless of the fact 
that the calls orig. 
inate Or are ff 

ceived from a hazardous or safe ares. 

Manufactured by Executone Inc., and 
equipped with explosionproof or dust- 
tight Condulet switches, explosionproot 
inter-com stations are installed at haz 
ardous production areas where the 
presence of either flammable gases or 
vapors, or combustible dusts, prevents 
the use of ordinary inter-com equip 
ment. 

Executone employs four types of & 
plosionproof or dus t-cight selector 
switches for use as hazardous areas. 


Executone Inc. 


17 Map file 


Maps and large tracings can be filed 
in a double-door universal Tubefile 
manufactured by Scott-Rice Co. The 
file pictured (MT-4) has 112 tubes 36 
in. long. Also available is Model MT-2, 
which has 54 tubes. 

Tubefiles are rigid steel bins which 
are installed in standard steel cabinets. 
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